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CAUTION. 



THE AUTHOR, to prevent fraud, offers a reward 
of One Hundred Pounds to any one who mil give in- 
formation against any person or persons who mil attempt 
to print or publish this work without his approbation, 
under his hand and seal in tvriting first obtained, agree- 
able to the Act of Parliament in that case made and 
provided. Also, a further reward of Fifty Pounds to any 
person who has taken out of this work the number of 
pages specified in the said Act. And a further reward 
of Thirty Pounds mil be given to any person who will 
give such private information as may lead to the dis- 
covery of the offender, and his name shaU be kept private. 

D. O'GOEMAN. 

Makchsbisb, Mat, 1868. 
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QUEEN'S APPEOBATION AND PATEONAGE OF THE WOEK. 



On receipt of a copy of the book, Her Majesty was pleased 
to make the following gracious reply: — 

^' ISuckuiQiiaiti TPafacc. 

^' JUlt^d olccmtt 6eq& to iiiforiii JUlt. ©^Gotuian tfiat 
3Cet JlHajedtu receu^cd ifie Jlrttfttitettc Iftoolc wAicli fie 6evit. 
GfC. tint, tft titled it \6 a 6ock ftkefu to 6e of ateat demce tu 
teacAttia teadu cafcufattotid. 

^^ GfCer JliUue^tt^ wa^ ^tactoudf^ pfea^ed to accept of 
tfic copu. 

"JUlt. ®. ©'^ortiiaii." 



TESTIMONIALS OF THE FBESS. 



Amiable Cotstdvci op Heb Majesty to a Resident of this Oitt.— . 
" Her Majesty has been pleased to receive the book, and has in the most 
handsome manner expressed her high opinion of the merits of the work : 
such a criticism from the most illustrious personage in the realm must go 
far to render the book universally sought after, and a seventh edition is 
already, we understand, in the press.'* — Durham Chronicle, 
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"Mr. O' Gorman published lately a new Intuitive Arithmetic, a copy of 
which, richly bound in morocco, he sent as a New Year's offering to the 
young Prince of Wales, through Her Majesty. On the 8th inst. the author 
receiyed a reply, acknowledging the receipt and acceptance of the present, 
accompanied by a flattering notice of the merits of the book." — Newcastle 
JowmaU 

"Some short time ago, Mr. O* Gorman published an Arithmetic, show- 
ing a simple and ready mode of performing various calculations. The author 
sent a copy of his new work as a New Year's present to the young Prince 
of Wales. About a month ago, Mr. O' Gorman received an acknowledg- 
ment from Her Majesty, which, perhaps, is the first instance on record of 
a testimonial being given by the most illustrious personage of the realm on 
the merits of a book." — Stmderland Herald. 

« We can recommend this work as containing several very useful rules, 
which very considerably shorten the calculations which every one is obliged 
to make in transacting the ordinary business of life. The plan of the trea- 
tise is both new and ingenious ; and it is free from the common fault of 
* tedious methods,' a tendency to give merely a superficial acquaintance with 
the subject treated of." — Dwrham Advertiser. 

" This is one of the simplest and shortest systems of popular Arithmetic 
that we ever met with. To those who have the painful remembrance that 
we have of the labour which it costs boys to work the old rule of three 
problems, according to Gough or Cocker, this little volume will appear one 
of the treasures of the rising generation. Many of the rules for solving with 
certainty, and in an instant, the most complicated Arithmetical questions, 
are so simple, that a child may comprehend them. The work is really a 
marvel of ingenuity T — Mull Advertiser. 

« We would direct attention to the announcement of O' Gorman's In- 
tuitive Arithmetic. The high approvals which it has met vrith in the most 
distinguished quarters, stamp it as a work of great utility." — Hull IBacket. 

iNTXTrnvB Calcttlations. — " Mr. O'Gorman has just published a work 
under this title, which appears to be well worthy of attention. Its object, 
as its name implies, is to enable the pupil to solve arithmetical questions 
by an almost instantaneous mental process. The rules appear to be ex- 
tremely simple, and much greater certainty of accuracy is, we understand, 
insured than by the common methods. The book, we see, has been brought 
under the notice of the Queen, and has been honoured by Her Majesty's 
approbation." — Berwick Advertiser. 

"We direct attention to Mr. O' Gorman's advertisement. We have been 
enabled to make only the most cursory examination of his little book ; but 
he seems to us to have greatly simplified and £ieilitated the difficult, but 
very useful science of Arithmetic ; and the high testimonials he has ap- 
pended in its favour, appear to justify us in the opinion we have formed." 
— Kendal Mercury. 

Intuitivb Calcttiations. — "This is the most cohdse course ever 
published. We some time ago possessed ourselves of a copy of this 
work, an improved edition of which the author, we believe, is about to 
issue. Its contents fully justify its title. It is calculated to be of great 
service to men of business, and, indeed, to all classes. It is a striking 
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eiam^le of labour and ingenuity on the part of its author. Mr. 0*GonnAii, 
we think, will find commercial purposes aided by having the name of a 
London publisher, as well as a country one, on his next edition." — Stoekfom 
Timet. 

iNTrrriTE Calottlatioks. — ** We have pleasure in drawing attention to 
Mr. O'Gorman's improved method of acquiring a knowledge of Arithmetic. 
To all persons engaged in business, a perusal of this treatise would greatly 
facilitate the transactions of accounts, and to young persons it may be re- 
commended as a useful guide to a most essential branch of education." — 
JPreHon Chtctrdian, 

iKTmTiyB Caloitlations. — ** Mr. O* Gorman has just published a small 
Tolume under the aboYc title, which strikes us as being one of the best 
instructors on the subject we have ever seen. For those who wish to learn 
the shortest and most rapid mode of calculating numbers, from the simplest 
to the most complicated, we could not recommend a betteor book." — Carlisle 
Journal, 

"We have pleasure in directing the reader's attention to Mr. Daniel 
O'Gbrman's advertisement of, what he terms, 'Intuitive Calculations*' 
The simple rules are laid down in a different and, in our opinion, easier 
manner than those found in other elementary works on the science cnT num- 
bers, and therefore will be found highly useful, especially to persons in 
adult life, whose education mav have been neglected. Junior pupils will 
find from the examples given of Loti^ Dioiiian, that the quotient is shown 
in one line at the Dottom, like Short Divinon^ which is a great saving of 
time and labour." — WMtehaven Herald, 

New Calctjiations. — *' The attention of our readers is directed to the 
announcement of a new system of Intuitive Calculations, by Mr. 0*Gt>rman, 
in our advertising columns, which has gained a favourable critique from 
Her Mf^esty and a great portion of tl^ local press. The systCTi would 
appear to be just that which every clever man of business has suggested to 
him in his experience, as distinguished from the round-about m^e tausht 
in the arithmetics in common use. GChe author, it will be seen, is also his 
own bookseller." — Newcastle Journal, 

iNTiriTiYE Caloxjlatioks. — ** The treatise published under this title by 
Mr. O* Gorman is really what the advertisement in another page asserts ft 
to be — the readiest and most concise method of short calculation ever pub- 
lished. The rules are short, yet perfectly explicit ; and a reason beinff 
attached to each, a lasting impression is thus imparted to the youthfiu 
mind. The results, too, are given in a sixth part of the compass usually 
occupied by those in similar works. The system of Mr. 0'Gt>rman if, 
therefore, not only novel but unique. In short, it may be denominated the 
Boyal Bail/road to Arithmetic, having obtained the patronage of Her 
Majesty the Queen to the work, as a * bDok likely to be of great service in 
teaching ready calculation.' " — Caledoman Mercury, 

IicPBOYED Abxthuetic. — "We direct attention to the announcement of 
0'Gh>rman's new and improved system of concise and ready calculation. 
We have been careful to give attention to the ndes laid down, and the 
examples given after each rule, and from the manner in which the author 
has treated the sdenoe of numbers, we are not at all surprised at the 
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to them, f tin haTd they been iot some time before a Ittge portioii of th« 
pfoblie. Mr. O'GknriDan being one of thoee who think that bnnness is 
ner^ as well perfonned by a dcjmty as it is W the principal himself in 
parson, he has bat recently yisited Sheffield. ' Kveary author his own book- 
sdler^ is strikingly exemplmed in the {nesent case. As far as Mr, O'Gorman 
has published himself, the highest praise has been bestowed on the merits 
of his toeatises : the arithmetic has abready reached a sixth edition, and 
although late, still we are glad — eren now — to add our testimony to the 
Talue oi his ]kh(mnJ*^^8h^ield Free Frese. 

0'Gk>BHAIl'8 NXW iBTUlTiVJB CaLCITIATIOHB, PATBOdOBSI) BT THB 

Qjraxs. — *' Many systems of arithmetic as we hare seen, this surpasses alL 
O'Gorman seems to hare arranged his book on the unerring principles of 
true philosophy, and therefore, so ftr, has followed the laws of nature. He 
seems to us to know the exact workings of men's minds, when engaged in 
ealeulation, and has arranged his rules accordingly. Nothing is more easy 
to the begmner than this system of arithmetic, than which, nothing has yet 
met our attention worthy to be compared with it. We shall highly prixe it 
as a book for ereiT day reference. If erery school has not adopted it, the 
sooner it is called into requisition the better it will be for the rising gene- 
ration.** — lAneohuMre Free Freee, 

^ We have seen the treatise on this subject adyertised in another column, 
and found it to contain yaluable methods of shortening the ordinary calcu- 
lations of arithmetic, and greatly simplifying the n^s. It also contains 
many yery yaluable tables, and altogether we consider it a work well 
descrying the attention of men of business, and <^ all who axe engaged in 
the instraction of youth.** — Cardiff SaUiriiM. 

** We haye seen a system of arithmetic to which its author, Mr. 0'GK)rmaD, 
has giyen the aboye title. It has attained to a seyenth edition, and is ac- 
companied with a bocfy of commendatory notices firom competent judges, 
who have tested the yalue of the work. The system appears to us to 
possess the double merit of deamess and conciseness ; and wiU, doubtless, 
greatly fiunlitate arithmetical operations." — Sioaneea Herald. 

** We would direct the attention of our readers to an announcement in our 
adyertising columns of the publication of 0*Gonnan*s Intuitiye Arithmetic. 
The flattering manner in which it has been spoken of in high quarters 
shows it to be a work of great merit ; and from a cursory examination of 
it we are inclined to consider the rules simple, and well calculated to 
facilitate arithmetical operations of almost erery kind.** — Gloucester Journal, 

"A system of arithmetic under the aboye title is now published, and has 
already reached its seyenth edition. The system has been spoken o^ by high 
and competent judges, as the best eyer published — both for clearness and 
accuracy. The work is of the greatest yalue to all engaged in mercantile 
pursuits.'* — Cambrian. 

"Being anxious at all times to forward works of a useful character, we 
have great pleasure in recommending to our readers 0*Gorman's New 
Intuitiye Arithmetic, adyertised in another part of our paper, belieying as 
we do, that the work is one of the most yaluable acquisitions that has yet 
bMnnroduoed in refiarence to the branch of education on which it treats. 
JUh CrChxraum hoB succeeded in simplifying arithmetic, so aa to raider it 
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Mij of aeqaifitioik by the humblest oapacitji without the aid of a tooaI 
teadier. Abieriating the prooess of eduoation is one of the adyantagee 
which maj be calculated upon in these days of improvement. There axe 
few who haye passed their pupilage who will not have felt they haye been 
led through a long and intricate path. Their grammar and spelling-booka 
were dry and tedious productions ; so were their arithmetics. Each has 
undogone yarious simplifications, and the young student has had a yiew 
of the thorns cleared nom his tnok which, howeyer, in some important 
branches of education is yet beset with many difficulties. We are glad 
that another successful experiment has been made by the author of the 
aboye work, whose system has drawn forth the highest encomiums from 
preceptors of undoubted respectability. The work has passed through six 
editions, and about twelve thousand copies have already been circulated." — 
IfaUhgham Beview, 

** As far as a cursory glance at this work enables us to judge, it appears to 
be a great improyement on the arithmetics of our school-boy days, and 
yery much to simpli^ the ordinary method of making calculations. The 
Intuitive Arithmetic has had a very extensive sale, and is strongly recom- 
mended by those better qualified than ourselves to pronounce an opinion 
on its merits." — Bradford Observer. 

** Another edition of two thousand, being the fifth that has i^ppeared! 
This, indeed, is success, such as few authors can boast of, and success too, 
all the more wonderful and creditable from the fact of so many books of 
the kind being in the market. But, 0*Gh>rman's system must have some- 
thing extraordinary to recommend it, for we find it adopted by the Normal 
and other leading schools in Scotland, as weU as by many of the best 
ednoational establishments in England. Its main features seem to be 
simplicity and adaptation to popuhtr wants, and these are the great wants 
of tne day in teaching any science. In the new edition we obs^e yarious 
improvements and novel features, which will render the work increasingly 
usduL The author appears to have spared neither labour nor expense in 
rendering his book more complete than ever ; and, judging £rom the con- 
tmued dlmand for it in aU p^ of the connby. he >>u^ ^ certain of eren 
greater encouragement than he has yet met wiw." — Otlardicm. 

" Mr. 0*Gt>rman*s work, advertised in to-day*s paper, contains rules by 
which the methods adopted by expert calculators, so different from tlie 
ordinary school-mode of arriving at results, is reduced to a system. The 
work will be useful to hundreds of persons in this town.'' — Sheffield Times, 

*'We have received a copy of O'Gorman's New Intuitive Arithmetic, 
advertised in another column, the subject of which is to introduce more 
concise and easy methods of working arithmetical problems than those 
commonly taught in our schools. We have not yet had an opportunity 
of giving the work such an examination as would enable us to pronounce 
a £cidS opinion of our own respecting it; but from the high praise 
bestowed upon the book by the press generally, we are induced to believe 
that it is a work of considerable merit, and which may be studied with 
advantage by young men destined for trading pursuits." — Leeds l^mes, 

**0*&asMJLS*B Systbk of I h tu i tivh CAXOTJZiATioirB. — ^The short period 
prsvions to our going to press at which we received this work on aritmnetie, 
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adrertised in another column, has not enabled as to give it a rery oompre- 
hensiye perusal ; but firom the few examples we haye studied, we haye no 
hesitation in saying the system must proye of infinite adyantage in rapid 
calculation, and an immense waste of time will be ayoided. We obserye 
testimonials of the press, from almost eyerj part of the kingdom which Mr. 
0'Gk>rman has yisited, of the highest order; and the fact of the work haying 
attained a seyenth edition of 13,000 copies, demonstrates that the praise 
bestowed upon it is not unmerited." — TAe Welshman, 



BECOMMENDATOBY LETTERS. 



Manchester, 18th September, 1852. 
Sib, — ^The Committee of the Manchester Free Library and Museum haye 
veceiyed your book on ** Intuitiye Calculations," 12mo., and request me to 
return you their beet acknowledgments and thanks. 

I haye the honour to be, Sir, 

Your most obedient Seryant, 

JOHN POTTBE, 
Mr. D. O'Gbrman, Chairman. 

98, Chester-street, Hulme. 

I haye carefully looked through Mr. 0'Gk>rman's admirable little Treatise 
on Arithmetic. Its tables are of the most useful description. Its rules are 

f'yen with clearness and precision, and constitute it the yery best manual 
haye seen of rapid and expeditious calculations. Portions of it show that 
Mr. 0'GK>tman has sounded the depth of the profoundest parts of arith- 
metical science. I haye been delighted with his book, and sincerely hope 
that its sale will be in direct proportion to its utility ; and then, if the author 
be not remunerated sufficiently for the usefulness and clearness of his labours, 
there Ib no truth in the most golden rule of the important science, to the 
elucidation of which he has directed his talents. 

CHABLES LABKIN, M.D. 
Charlotte Square, 19'ewcastle-upon-Tpie, 

4th February, 1853. 
Mr. Daniel O'Gbrman. 

Academical Institution, Blake Street, York. 
8th January, 1853. 
Beab Sib, — In compliance with your request I forward my opinion of 
your new and comprehensiye work on ** Intmtiye Calculations ;" and, pre- 
suming that you intend to record my humble judgment, with that of others 
already printed in your fourth edition, you haye eyery liberty to make use 
of this as you deem fit. The public expect candour from an old experienced 
teacher, and I shall be candid ; therefore I haye no hesitation in coming 
forward and expressing my warm approbation on the merits of your book. 
I consider it yaluable, highly yaluable, indeed, not only to the teacher, but 
to the merchant, the clerk, the coimting-house, the counter, and the timber 
yard. You deal in general principles, which renders the work more yaluable, 
so £w M mercantiie transactions are to be brought into operation. The 
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brevity of joor ralee, the reasons so olesrlj given, and tbe simplioiij of 
operation, render it a work within the reach almost of any capacity ; and if 
teachers will take only a little trouble to impress the system on the minds 
of their pupils, it will be an incalculable benefit to the rising generation ; 
and I hare only to add, that I shall lose no time in introducing your system 
into my own establishment. 

Fray send me twehre copies of the serenth edition as soon as yon get it from 
press ; and beUeve me, dear Sir, with every sentiment of respect, and a due 
regard for your labours and ingenuity, 

Most faithfully yours, 

Mr. Daniel O'Gorman. HUaH HARKIN. 



G^^laseow Athenaeum, 15th March, 1853. 

Dbab Snt, — ^I have carefully exammed your work on concise calculation, 
and have no hesitation in bearing my humble testimony that it is incom- 
parably the easiest understood, and by far the most complete of any work 
nitherto published on the subject. 1 am sure it only requires to be known 
to be placed in every office and counting house in the united kingdom, and 
also, as it is adapted for a clcus hooky in every public and private school, 
while its simplicity renders it of incalculable value to the private student. 
In the hands of fathers and mothers their children can progress with ease 
and facility in the solution of numerical calculations, by its plain and easy 
guidance. I shall merely repeat that your little book is the most complete, 
important, easy, and useful work that has ever issued from the press on the 
au^ect of concise arithmetic. 

Wishing you a long life to exercise your genius and talents for the benefit 
of mankind, I remain, dear Sir, faithfully yours, 

JAMES MoKENNA, 

Vice-Chairman of the Board of Directors of the G^lasgow 
Athenseum, and Agent of the United Elingdom Temperance and General 

Life Assurance Association. 
D. 0*GK>nnan, Esq. 

Sib, — Having heard so much of your ingenious work on Intuitive Calcu- 
lations, I was anxious to secure a copy of your second edition, which is now 
in my possession. I have no hesitation in pronouncing -it the veir best 
book on the subject that ever came before me. The originality of your 
rules, with the brevity in the operations, I cannot but give my warmest 
approbation to, and your ingenious method of long division, may be called 
the phenomenon of figures. Wishing you ample remuneration for your 
ingenuity, I am, respectfully, yours, 

JOSEPH BATEMAN PHILOMATH. 



Snt, — I have at your request examined your Treatise on Intuitive 
Calculations, and believe it to be highly deserving of public support. 
Notwithstanding the many books already extant on that subject, I am 
persuaded that the public are much in want of such a work as yours. 

I am. Sir, with much esteem, your faithfrd friend, 

Mr. Daniel O'Gbrman. SAMUEL LAUBIE. 
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Sib, — ^In oomplianoe with your request I have read your new treatise on 
Intuitive Calcmlations. I thmk it to be of great service to the accountant, 
and wUl be found useful to the man of business, no matter in what depart- 
ment. It appears to me a work valuable to the coimter, the counting-house, 
the merchant's office, or the timber yard ; indeed, in my mind, no mercan- 
tile ^tablishment should be without it. I do not know you personally, yet 
I have no hesitation in giving this my opinion of your meritorious labours. 

I am, Sir, your obedient servant, 

D. M*INTOSH, 

General Accountant. 



Academy, 2, Hedworth Terrace, Sunderland, 
1st January, 1852. 
Deab Sib, — I have examined your Intuitive Arithmetic, and consider it 
well calculated to prepare youth for the engagements of business. Your 
rules are concise, and adapted to illustrate the multifarious application of 
figures, and mustgreatly conduce to the discipline and expansion of the 
yonthfiil mind. Your exercises are in accordance with real business trans- 
actions, which is very important to the noviciate, and you have avoided aU 
circuitous calculations, and have adopted easy methods which involve an 
originality (and in no case inapplicable) to which you, as an author, can 
wim justice lay claim. 

I am, dear Sir, yours very respectfully, 

JOHN MARTINDALE, 

Author on Agricultural Chemistry. 
To Mr. D. O'Gtorman. 



I do confess that I took up Mr. O'Gorman's work on Intuitive Calcu- 
lations with every degree of reluctance, expecting to meet nothing but the 
hackneyed rules of arithmetic, which have long since been worn threadbare. 
I have been agreeably disappointed. To much matter, and an entire new 
method, there is an arrangement remarkable for brevity and perspicuity. 
That the public may benefit from the book, and the author get his reward, 
is the sincere wish of 

J. INaLEDBW. 

To Mr, D. 0'Gh>rman. 



ADVICE TO YOUNG MEN 

BNT£BINa INTO THE EMPLOYMENT 0¥ OTHEKS. 



" Oood roles acted upon are the sinewe of cbaracter." 



My dear Friends, — Read, mark, and digest the following lines : 
Itey were written for the benefit of young men, and it is hoped 
many will profit by them. 

First. — Observe strict integrity in all your conduct. Never 
make a promise which you have not a reasonable prospect of 
fulfilling; and, when once made, use every exertion in your 
povr6r to accomplish it. To be successful m the performance 
of your duties, Jirst learn to do everything well, then team to 
do it in the least possible time ; by continued and persevering 
efibrts, both wiU become easy and habitual to you, and the 
habits thus formed will be of incalculable benefit through life. 
Make it a matter of principle to discharge all the duties assigned 
you to the best of your ability ; endeavour to do more than is 
expected of you, rather than less, for by so doing, you will not 
fidl to acquire the confidence and respect of your employer. If 
you find that you cannot accomplish all that he may require of 
you, notify him thereof in season, that his expectations in 
regard to you may not be disappointed, nor his business im- 
necessarily retarded, and your own credit will thereby be saved. 

Second. — As we become attached to those who take pleasure 
in our business, and in promoting our interest, it may be received 
as a maxim, that the more you are doing for your employer, 
the more you are doing for yourself, as by that means you are 
perfectii^ your own usefulness, and increasing his fiivourable 
opinicm of you, to deserve which should be your constant aim, 
and which will in after life be to you a source of much credit 
and satisfieiction, and often of veiy great advantage. 
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Third. — ^At all times show proper respect to your employers 
and superiors in station, and lake pleasure in obliging them. 
Keep &e secrets of your employers inviolate — relate none of 
his business \o his or your most mtimate Mends ; it would be 
manifest treason on your part to do so ; besides, too, it is as 
much his property as the money in his drawer. Your time is 
the property of your employer ; do not, therefore, absent your- 
self during the hours of business without his permission. 

Fourth. — Never permit others to injure your employer, or 
abuse his confidence, without giving him notice, for your own 
character is concerned in it as well. When sent an errand, or 
requested to attend to any special duty, use dispatch^ and make 
a report immediately on tlie performance thereof; as it fre- 
quently happens that matters of importance are connected 
tiierewith, which may require immediate attention. 

Fifth. — ^Let the duties of each day be regularly performed, 
even if extraordinary e£Eort be necessary. Do everydiing in its 
proper season, and postpone nothing which you can conve- 
niently attend to. Undertake but one thing at a time, and pursue 
it, if possible, till accomplished. Let there be a distinct and 
separate place for everything, and keep everything in its place. 

Sixth. — Keep an accoimt of your expenses, and economise 
your money as well as your time : your ftiture happiness and 
respectability will depend, in a great measure, on the proper use 
of both. The celebrated Duke de Sully, the great French 
statesman, ascribed his success in life to the strict economy 
observed in his youth. Should you meet with difficulty in 
the performance of your duties, do not be discouraged on that 
account, for you will overcome them all by perseverance. A 
sound and discriminating judgment is peculiarly necessary in 
buying and selling. As the skHl of a physician consists in ascer- 
taining the precise nature of a disorder from the symptoms it 
presents, and as this skill cannot be acquired without diligent 
and extensive observation, in like manner the cleverness of a 
tradesman chiefly consists in being able keenly and correctly to 
perceive the value of the article in which he traffics ; nor can 
this acuteness be obtained without vigilant attention, or, in other 
words, without considerable mental exertion. 

Seventh. — ^The careful observance of those rules will enable 
you to get through with your duties, not only to the satis&iction 
of your employer, but even to your own advantage ; and if you 
are careful to observe them conscientiously in the several re- 
spects in which thfey arc laid down, you may reasonably expect 
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the blessiiig of Providence will rest upon you, and you will not 
£eu1 to reap your reward in due season. 

Eight. — To those young men who are entering as mechanics, 
we would say, let it be your strong and abiding determination 
to become master of your art or calling, whateyer it may be. 
Study it deeply, and in all its branches, ifesolve to be ignorant 
of nothing that pertains to it. Strive to acqxdre dispatch with 
cleverness in performing all its duties, from the most trivial to 
the most momentous. This habit you will not &il to acquire, if 
you make it a rule to do everything in the best and quickeet way 
you possibly can. Many a bungling, good-for-nothing workman 
lias become such, not for want of capability, but for want of 
desire to excel, which has led him to contract the habit of doing 
everything in a careless, slovenly manner. Be not satisfied with 
leamine: your business by rote, and of attaining that manual 
dext^ which «ireM plractic^ wiU enmireTbut endeavour t» 
form comprehensive views of the nature of your profession. 
Examine and become familiar with the scientinc principles on 
which it is founded. This will teach you the best method of 
conducting the operative part of it ; it will enable you to account 
for strange appearances, and to deal with jaew cases, which, if 
you are imorant, would be inexplicable and embarrassing. And 
ihere is ^arcely any department of manual occupationrhowever 
mean, which dc^s not inWe philosophical principles, the know- 
ledge of which it is, therefore, the interest of all workmen to 
obtain. 

THE AUTHOR. 

ManehetteTf May^ 1863. 
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Tjkk est^mimr «8k^ ^md «Uli unmrnti^ ^tumtaad far die Nev 
lutmidr4if C'mUruiiKtMtmf Matctm tke ftotfafwr to neel die mxioiis 
imlM« 'vf iIm^ fimnMtiww put^ wbo har^; «o tibefallT potmiued 
bfni to tAne; «kltr of ilMr m favMr edilMm, and therefore be 
niovtrfew Itttie spokiiry in uOndxi^aug; a «er«iitii. 

T<^ di« pr<^iii!ftt «ditMiii fntof ittelbl rales are added, and 
iMnr ^mn^pvmfm made m tlie applseatktt of Hinreft, wliicli the 
I'liilomalli, the man of fpeniwi^ and die mercantile man will 
ftiid well rfaUrtilated to aanift him in truMaeting the ordinary 
hiMhMw« of the dar^ with aecnracy and deifiatcJi, and in thue 
tenth |Mirt of the time naualty remaxeii, or laid down in the 
eommon Mho^td arithmetieM> and aU so platn and intelligible, 
that dbe phm of oiietation is brong^ under the eomprefaauion 
of the weakest ei^seitf ^ and if not eonrenient, die system can 
fie aeqtttred in ten or twelre weeks widiont the aid of a master. 
Neither pains nor expense has been spared in rendering the 
yfitmtnt itdiium of the greatest importanee to the merchant, 
die meehanie« the aeeottntant, the srrhoolmaster, and the tyro, 
who wish Uf lieeome smart and ready ealeuJators, no matter 
him diffieult the teansaeti/m, and all with such iheilit^ and 
fireeisi/m as t^i ensure a e^irreet result* All that is required is 
a |>eH2i^d kfi/>wledge of the tables to put the plan in operation ; 
afid sh/mlil an itrror be c^muuitted, the figures rcquiral are so 
firw, that it will at (mae lie discovered, and an easy correction 
madi5 wiUumt poring rnrer a side of figures, usual in the ordinary 
metli/Ki (tf calculation. 

It is ar;km;wledged by all, that young men after six or seven, 
nay, some itm yimm studying arithmetic at school, and then 
iffitering iftto Imsiness, must throw the old school course over- 
Ixmrd, and takii the readiest method that ingenuity can devise 
Ibr totting their a^ic^mnts. This is no invention ; it is the honest 
aekmiwledgment of uU men of business with whom the author 
Itas conversed on the subject. Huch is the flact, and to remedy 
this wnnl, and to give a proper system of concise calculation 
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to the public, was the great object and aim of the author, and 
it is now gratifying to him, to have such a list of subscribers 
to bear testimony to the use^ilness of his labours. 

To the nobility, gentry, professors, teachers, merchants, and 
traders, he tenders his warmest thanks and acknowledgments 
for their liberal support ; and the sincere wish of his heart is 
that each and every one into whose hands the present edition 
may feU, may reap the benefit intended by the author. 

As the tables are of the greatest importance, and in £Eict may 
be called the key to the various rules, we would beg the most 
serious attention of our young Mends to study them with 
accuracy, and not only that, but to commit them to memory, 
and to observe the general rule laid down by a judicious author, 
'' that anything well known should not be too long dwelt upon, 
or nothing imperfectly known passed over." After the simple 
and compoimd rules, with their variations, are well understood, 
the calculations after become simple, and all mercantile trans- 
actions rendered familiar, the principle being based on the 
currency of the country, that is 12 and 240 ; 12 pence being 
a shilling, and 240 pence a pound ; these two numbers are of 
course applied in all cases, 12 being brought up to 240 by an 
equation with the smallest fraction, and 240 to infinity in a 
similar manner. So that a perfect knowledge of the money 
tables, together with these new composite tables of 12 and 240 
with fractions, are also essentially necessary. 

In conclusion, the author submits the present edition, confi- 
dent of a renewal of that liberal support which he has hitherto 
received fix)m an enlightened public. 

D. O'GOKMAN, 



Manohxbtsb, May, 1853, 
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INTRODUCTION. 



As the common Arithmetics of the day contain much matter 
with which there is no absolute necessity that every pupil 
should make himself acquainted, and as these books generally 
fall into the hands of those who have neither time to waste 
nor opportunity to avail themselves, this work indiscriminately, 
is intended to assist the yoimg student in the groimdwork of 
ready and useful calculations, as well as the practice. We 
have therefore carefully studied what course should be laid 
down in a matter of such importance, and we trust the rules 
and examples will be found to suit the object, viz., — ^the rapid 
improvement and easy access of the pupil to ready calculation, 
and our own character depending thereon. We trust that in 
the following treatise such a system of science and practice 
shall be foimd, that our subscribers and readers never met with 
anything more suitable to their avocations and wants. We 
purpose in the following sheets to lay down such rules, prin- 
ciples, and short methods, that every schoolboy, and those 
of the most dull apprehensions, shall receive such benefit and 
instruction, as no other work on the subject can afford. After 
our young Mend has made himself master of numeration and 
its aependent principles, we then recommend to his most 
serious perusal, the definitions and tables in the first part of 
the work ; these, if properly attended to, will serve him in the 
whole course of his studies : many excellent* accountants have 
been wandering in the dark, merely through want of such 
assistance. If the pupil's time and genius afford the oppor- 
tunity of committing to memory our demonstrations, so much 
the more will he profit ; but if these favourable circumstances 
occur not, then let him carefidly attend to the tables ; and we 
assert, roimdly, so complete a set of tables, coins, weights, and 
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measures, were never before published. A perfect knowledge 
of these tables will serve every student, be his intended pro- 
fession what it may. In the whole, the system will be found 
of the greatest importance, and the pupil, therefore, according 
to his ability and taste shoidd attena to it closely, and make 
it his study never to pass over any rule without knowing its 
meaning, nor dwell too long on any case perfectly imderstood. 

Surely, short and easy methods in accounts sive the pre- 
eminen/e ; and. iadispSy, this system contaJ^more th^ 
than any other before the public. The simple rules are laid 
down in a manner not hitherto given by any author; and 
what is commonly called Long Division — a rule occupying so 
muich time and difficulty to the learner, and trouble to the 
teacher — is illustrated by examples, showing the quotient in 
one line at the bottom, uke Short Division : thus saving much 
time and labour to master and scholar. In the compound rules 
will also be found many useful hints and methods, entirely suited 
to the business of the day, and well worthy of perusal ; and these 
methods, when fully imderstood by the pupil, will qualify him 
to pass through the general routine of business, with that 
adroitness and £Eicility which every one aspiring to become a 
good accountant should make his principal study. 

From these general observations on the work, we apprehend 
our readers will be better qualified to go through the. system 
than if left entireljr to their own judgment. True, indeed, the 
work speaks for itself; but still we think there is an absolute 
necessity in pointing out the improvements and original ex- 
cellencies in which, we think, our system exceeds others, in 
directing the attention more fully to those beauties so neces- 
sary botii in theory and practice. 

We hope that the judicious teacher, who has his pupil's 
interest at heart, will carefully direct him to study these short 
rules and methods with the most ardent attention, and that 
neither prejudice nor long contracted habits will prevent him 
from at once introducing a method that will be creditable to 
himself and beneficial to the youth committed to his care. 
These, he must see, will assist the pupil in his ordinary con- 
cerns in after Ufe, and in the meantmie, give him a taste 
for proficiency in numbers, that nothing but such brevity of 
system could produce. 

(' 2 
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Teachers, we hope, will find this work of the greatest im- 
portance to themselves and scholars. The number of examples 
suited to all ranks and professions, with the shortest methodii 
possible of solution, and the whole deduced &om rational 
principles, will leave nothing wanting for their use and infor- 
mation. 

The tables of exchange are copiously given at the end of 
the work, comprising the coins of the known world, with their 
English value, as ascertained correctly at the London Mint. 
This will also be found to be of the greatest utility to merchants 
and traders who reside in seaport towns, and who transact 
business with foreign nations. In fact, neither labour nor 
expense has been spared, to render the work worthy of the 
highest patronage Royalty could bestow, and with which it 
has been honoured on its first appearance, nor anything left 
undone to render the free accession of the present edition 
admissible into every counting-house, office, and school in the 
united kingdom. The author, therefore, calculates on the 
continued support of an enlightened public, and if nothing else 
accrue, but the diflRision of his plan of ready calculation through- 
out the rising generation, he rests quite satisfied the public 
will benefit by it, and he will have attained his object. 



THE AUTHOR. 

Makchesteb, Mat, X853. 



INTUITIVE CALCULATIONS. 



DEFINITIONS. 



1. — Calculation is a method which teaches how to apply the 
relation of numbers one to another, and by them deduces pre- 
cepts of computation relative to the affairs of the busy part of 
mankind. And, in reality, there are but two primary operations, 
from which the rest are all branches, viz., — Addition and Sub- 
traction, as will be clearly demonstrated. For Multiplication is 
but a contracted method of Addition, and Division a contracted 
mode of Subtraction. 

2. — ^Thc most part of the objects of our knowledge may 
be said as being capable of augmentation and diminution ; 
and our ideas of things, as far as they have that tendency, are 
what we call quantity, by which word may be comprehended 
whatever can be properly said to have parts. Under this defi- 
nition we may cL^ exteaeion, weight, motion, time, &c. The 
one being taken, greater or less, heavier or lighter, swifter, 
or slower, in proportion to one another of the same kind ; and, 
since the primary property of quantity is the being capable of 
more or less, quantities may be added to, subtracted from, or 
multiplied by one another, and consequently divided into the 
parts they contain. 

3. — Unity is that by which everythina: that is called one is 
considered!^ Unity is L beginning^f eviry number. 

4. — ^Number is many composed of umts. 

6. — ^A number is said to measure another, when the lesser 
being taken, a number of times, is exactly equal to the greater, 
as 8 measureth 24, because 3 times 8 make 24. Unity mea- 
sureth all numbers. 

6. — One number is a multiple of another, when the less mea- 
sureth the greater, or when the greater containeth the less a 
number of times exactly. 

7. — ^An aliquot part of a number is that which measureth the 
said number without a remainder. The number 2 is an aliquot 
part of 10, being taken 5 times ; but 3 is an aliquant part of 10, 
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because it does not measure 10 without a remainder. There- 
fore any number that measures another number without a 
remainder, is called an aliquot number; and any nimiber that 
does not exactly measure another nimiber, is cailed an aliquant 
number. 

8. — ^Numbers consist of digits, articles, compoimds, whole, 
broken, mixed, &c. 

9. — ^Nimibers are equal, imequal, even, odd, evenly even, 
evenly odd, oddly odd, composite, plain, solid, perfect, har- 
monic, square, cube, &c. &c. 

10. — ^Equal numbers are such as contain an equal number of 
units. 

11. — ^Unequal numbers are those whose nimiber of units differ. 

12. — ^An even number is that which may be divided into two 
equal parts. 

13. — ^An odd number is that which cannot be divided into 
two equal parts. 

14. — A nimiber evenly even, is that which an even number 
measureth by an even number : such is 24, which is the even 
number 6 measured by the even nimiber 4. 

15. — ^A number evenly odd, is that which an even number 
measureth by an odd number : such is 12 when the even num- 
ber 4 measures by the odd number 3. 

16. — A number oddly odd, is that which an odd number 
measureth by an odd number: such is 21, which an odd num- 
ber 7 measureth by an odd number 3. 

17. — ^A composite number is that which some certain number 
besides an unit measureth, and consequently hath several aliquot 
parts : such as 4, 6, 8, 9, 10, 12, 14, 16, and infinite others. 

18.. — Plain numbers are such as are made of the multiplcation 
of two, as 6 X 2 are 12. 

19. — ^A solid niraiber is that which is produced from the mul- 
tiplication of three numbers ; and the numbers that multiply one 
another are caUed the sides of the solid number : consequently 
every solid number is composite. 24 is a solid number, because 
it is made by the multiplication of three numbers, 2, 3, and 4 ; 
for 2 X 3 = 6, and 6 X 4 = 24. 

20. — Perfect numbers are such, whose aliquot parts added 
together are equal* to themselves : as 6, whose parts are 3, 

* If a series of numbers continually proportional from unity in a dupli- 
cate ratio be continued until their sum be a prime number, the sum being 
multiplied into the greatest term shall produce a perfect number. Hence, 
by the abore, may be found all the perfect numbers ; because the sums 
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2, ly = 6. The second perfect number is 28 ; for all the aliquot 
parts thereof are 1, 2, 4, 7, 14, which added together make 28. 

21. — Harmonic numbers are such, that the aliquot parts of 
the one collected, are equal to those of the other niunber. 

22. — A square number is that which is made by the multipli- 
cation of two equal numbers, or by the midtiplication of any 
number by itself, which is called a square root. The first 
square in whole numbers is 4, which is made by midtiplying 
2 into itself; the second is 9, which is found by 3x3 and so 
on to infinity. 

23. — ^A cube number is that which is made by the multipli- 
cation of three equal numbers ; the number itself is called a 
cube root. The first cube except 1 is 8, which is found by 
the multiplication of 2 thrice taken, 2x2=4 and 4x2=8. 
The second is 27, which is made by the multiplication of 3 
taken thrice, as 3x3=9 and 9x3=27. 

24. — In numbers, the ratio or proportion is the mutual 
habitude of two numbers to one another, and is twofold, either 
in respect of quantity or quality. In respect of quantity, it is 
considered between two numbers; the first called the ante- 
cedent, the second the consequent, and is equal, as 3 to 3, or 
imequal, as the greater to the less, 6 to 4, or the less to the 
greater, 4 to 6. 

In respect of quantitr, which produce a similitude of reasons 
called proportion, it is considered between more than two 
numbers; for though the reason of two numbers may be had 
as before, yet a similitude of reasons cannot be found, imless 
the numbers be more than two, and is threefold. First, in 
respect of their difference; second, of their quote; third, in 
respect of both. 

Of the first ariseth Arithmetical proportion ; of the second. 
Geometrical proportion ; of the third, Harmonical proportion. 

A Theorem is a proposition whose truth is to be demonstrated. 

A Problem is a proposition of something to be done or 
discovered. 

A Lemma is a Theorem instructive to some subsequent pro- 
position, to shorten the proof or practice of it. 

of 1 and 2 are 3, a prime niunber, 3 x 2 = 6, the first perfect number, 
whose aliquot parts are 1, 2, and 8 ; and because the sums of 1, 2, and 4 are 
7, a prime number, 7 multiplied by the greatest aliquot part 4, make 28, 
the second perfect number, whose aliquot parts are 1, 2, 7, and 14. Again, 
the sums oi 1, 2, 4, 8, and 16, are 81, a prime number = 81 x 16 => 496, 
the third perfect number. The aliquot of the next are 1, 2, 4, 8, 16, 81, 
62, 124, 248. 
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A Corollary is a proposition gained by one whose truth is 
evident from the truth or demonstration of another* 

A Demonstration is an in&llible proof of the truth or ^Eilsity 
of propositions. 



AXIOMS. 

1. — Those things which are equal to the same thing are equal 
to one another. 

2. — If equals be added to equals, the whole shall be equal. 

3. — If equals be taken from equals, the remainder shall be equal. 

4. — If equals be multiplied by equals, the product shall be equal. 

5. — If equals be divided by equals, the quotient shall be equal. 

6. — ^The whole is equal to all its parts. 

A Postulate is something granted on which to fbimd a proof. 

An Axiom is a proposition whose truth is self-evident. 

A Proposition is whatever is aflixed or proposed, either as 
matter of assent, practice, or speculation. 

Propositions are divided into Theorems, Problems, Lemmas, 
and Corollaries. 

Nimieration is the first principal part of Computation, and 
teaches how to read, write, value, or express any number of 
figures, and consists of two parts. 

1. — ^The due order of settmg down figures. 

2. — ^The value of each figure in its proper place. 

NOTATION AND NTTMEBATION TABLES. 
PLACE 
*l8t.— Units ^ ^ ^ ^ ^ PH ,H " 

2nd. — ^Tens cq cvi oq 0=1 cq (M « 

8rd. — ^Hundreds co co co « co l'S 

4ih. — ^Thousands ^ ^ ^ ^ p 

5th. — Tens of Thousands ^o o ^ 

6th. — Hundreds of Thousands co co ^ 



7th.— Millions "" 



t* 

8th. — ^Tens of Millions oo 

9th. — Hundreds of Millions ,<3j 

lOth. — Thousands of Millions ph 

11th. — Tens of Thousands of Millions e<) 

12th. — Hiwdreds of Thousands of Millions eo 



3 

Q 



* The first period is called Units, the second MilHons, the third Billions, 
the fourth Trillions, the fifth Quadrillions, &o., and so on to Quintillions, 
Sextillions, Septillions, Octillions, &c, ; and when the pupil can read odq 
period well, he may read any length of figures whatever. 



KOTAtlON AND NUMEHATION TABLES. 
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13th. — Billions, or Millions of Millions ^ 

14th. — Tens of Billions .• »o 

16th. — Hundreds of Billions ^o 

16th. — Thousands of Billions t^ 

17th. — Tens of Thousands of Billions oo 

18th. — Hundreds of Thousands of Billions c^ 

19th.— TriUions ^ 

20th.— Tens of Trillions c<i 

21st. — Hundreds of TriUions co 

22nd ^Thousands of Trillions ^ 

28rd.— Tens of Thousands of Trillions 

24th. — Hundreds of Thousands of Trillions 

25th. — Quadrillions 



•^ 



I 



pq 



CO 



I One 

II Two 

ni Three 

IV Four 

V Five 

YI Six 

VII Seven 

VIII Eight 

IX Nine 

X Ten 

XI Eleven 



NOTATION BT LETTEBS 

XII Twelve 

XIII Thirteen 

XIV Fourteen 

XV Fifteen 

XVI Sixteen 

XVII Seventeen 

XVIII Eighteen 

XIX Nineteen 

XX Twenty 

XXX Thirty 

XL Forty 



L. Fifty 
0. One Hundred 
D. Five Hundred 
DO. Six Hundred 
M. One Thousand 



L. 
c. 

M. 



Five Thousand 
Ten Thousand 
Fifty Thousand 
One Hundred Th. 
Five Hundred Th. 
One Million 



ADDITION. 



Addition of whole numbers is the second essential point of 
computation, and teaches of several numbers of the same deno- 
mination to make one totals called theii* sum. 

BuLE. — Set down aU the numbers to be added, as in the following 
example ; but observe to set no figure in the same column that is not of 
the same value, or place, and draw a line under them. 

2. — Begin at the place of units, add up that column, and find how many 
tens are contained therein. 

3. — Set down what remains above the tens, or, if nothing remain, write 
down a cipher, and carry* as many ones to the next colunm as there were 
tens in this. 

4. — Proceed with the second colnmn in like manner, and so on till all 
be finished. 

* Measonfor carrytng one for every ten. — Because ten units in the first 
column towards the right hand make an unit in the next row towards the 
left ; therefore the reason for carrying one for every ten is evident; and the 
method of placing the figures is no less evident, because any other arrange- 
ment of them would tXtSr their value. This rule is founded on the known 
axiom *' the whole is equal to all its parts.'' (See Axiom 6.) 



EXAKPIiES. 

1. 5 4 7.8 6 7 2. 854763 

466432 686542 

674834 576483 

752342 342865 

8 3 7 6 5 6 7 9 8 7 5 2 

3 2 7913 1 Sum. 3259405 Sum. 

2 731264 2404642 

3 2 79131 Proof. 3259405 Proof.* 

3. 4768348 4. 5876439 

7358634 8367643 

6785473 9876476 

8642347 5763764 

5364824 9876378 

3786436 6463764 

8675387 5376478 

7537642 8237642 

8976432 3786423 



61895523 Sum. 63625007 Sum. 



A NEW AITD EXPEBiriOTTS METHOD FOB TEACHEBS IN SCHOOLS. 

In arrangmg the question, set it so that every two figures at 
units place make ten in the place of tens, and to the end, ever)- 
two figures to make nine. The key line may be put at the 
top, bottom, or middle of the question; wmch line will be 
the sum required. 









EXAMPLES. 




5. 4 7 6 5 3 8 






6. 


78 6 4 75 


5 2 3 462 








2 13 525 


75 46 3 4 








3 7 8 654 


245 3 6 6 








62 1346 


8 64783 








8 8 4 2 7 8 K. L. 


13 5217 








763 42 1 


483 762 








23 6 5 79 


5 16 2 3 8 








42 3 456 


123 446 


K. 


L. 




5 7 6 5 44 


4 123 446 


Sum. 




4 8 3 4 2 7 8 Sum. 



* Method qf Proqf. — ^First, draw a line between the two firat lines, and suppose the 
head line cat off; second, add all the rest together, and set their sum lUMler the 
number to be proved ; third, add the last line foand to the apermost line out off, and 
if the snm be the same as that foand by the first addition, the work is right 
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7. 125634 K. L. 8. 458342 

786543 541658 

213457 786423 
345241 213577 
654759 625483 
786542 374517 

213458 843478 
378645 156522 

6 2 13 5 5 10 3 K. L. 

4 12 5 6 3 4 Sum 4 10 3" Sum. 

9. 6734765 10. 7864378 

3265235 2135622 

8901794 K. L. 6437864 

4786476 3562136 

5213524 5378642 

7964352 4621358 

2035648 3117999 K. L. 

3764357 8645376 

5235643 1354624 



48901794 43 1179 99 

N.B.-^K. L. denotes, Key Line or Sum. 

Note. — The foregoing plan may be used with great advantage in large 
schools. Enough has been said to render it explanatory to any capacity. 

USE AND APPLICATION. 

1. — ^A merchant, on settling his accounts, finds he owes A. £60, B. £150. 
C. £240, and to D. £100 ; I require to know how much he owes in all P — 
Ans, £550. 

2.— A merchant is indebted to A. £4600, to B. £370, to C. £6000, to D. 
£1267, to E. £7640, to F. £60 j what sum did he owe in all ?—Ans, £19937. 

3. — A man bom in the year 1853, when will he be sixty years old ? — 
Ans. 1913. 

4. — A merchant receives the following sums, £200, £317, £315, £10, 
£172, £513, and £9 ; what is the whole sum f—Ans. £1536. 

5. — What is the weight of seven casks of merchandise, viz., — No. 1, 
weighing 960 fts.; No. 2, 725 fts.; No. 3, 830 fts.; No. 4, 798 fts.; No. 6, 
697 fts.j No. 6, 569 fts.j and No. 7, 987 Tb8.?—Ans. 5566 fts. 

6. — A. borrowed from B. a sum of money, and paid in part, £302, and 
the remainder is £30 ; what sum did A. borrow f — Ans. £332. 

7. — ^At the Custom House, Liverpool, on the Ist of May, were entered 
1200 fts. of tea ; on the 16th, 1479 fts.; on the day following, 1941 fts.; 
the same day, 6195 fts.; on the four last days of the same month, 1236 fts., 
each day; how many fts. were entered during the month ? — Ans. 15759 fts. 

8. — ^An army consisting of 4000 foot soldiers, 4006 cavalry, 3093 light 
infantry, 1224 gunners, 1400 pioneers, and 200 miners : required the num- 
ber of the whob army? — Ans, 13923 men. 
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DIVISION. 



17. 



21 -r 



56 7 

4 



Quot. 



28-r 31 



Quot. 



8 



4 



6 



696 if rem. 



19. 



4 
3 

• 

1 


7 
6 

• 

1 


8 
1 
1 

2 


6 
6 

• 

4 


9 


1 

2 


7 
5 
2 

3 


5 
5 

• 

9 


4 
7 
2 

1 



9ff rem. 



26 -f 



18. 
58671 3456 



Quot. 



82 -r 47 



6 



59 







2-g^ren]. 



Quot. 



20. 

8 
1 



1 . 



1 490 6 8 6014 rem 



21. 



88 -r 47 



Quot. 



8 


9 


6 


5 


4 


3 


2 


9 



rem. 



22. 



45-7- 78 



Quot. 



6 


4 


5 


2 


3 


4 


7 


8 



rem. 



68 -r 78 

• • • 

Quot. 


6 


5 


4 


2 

7 


3. 

8 


6 


9 


7 



rem. 



684- 98 

• • • 

Quot. 


7 


6 


2^ 
5 


4 


7 


8 


6 


8 



rem. 



25. 



75-i- 86 



Quot. 



9 


7 


8 


6 


4 


8 


6 


9 



rem. 



26. 



84-^ 78 



Quot. 



6 


5 


4 


7 


8 


6 


5 


7 



rem. 



27. 



94 -r 105 



Quot. 



6 


7 


8 


6 


9 


8 


4 


7 



rem. 



28. 



98- 145 



Quot. 



6 


7 


8 


6 


4 


7 


4 


8 



rem. 



29. 



2344-786 



Quot. 



7 


8 


5 


4 


d 


6 


5 


4 



rem. 



30. 



346 -f- 786 



Quot. 



9 


8 


9 


8 


6 


4 


2 


7 



rem. 
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31. 
2466-^7869 76 543 27 8 



Qaot. 



32. 
5786-rl543 48 3 7 69 6 8 



rem. 



Quot. 



33. 

d8!Z&-r58647,8 90] 
' 

Quot. 


L6579 



24786 -r 78654786976 

j I 



rem. 



Quot. 



34. 



8 



9 



35. 
10765 -^87654 87654689 



Quot. 



36. 
27654-r 98765 78645976 



rem. 



Quot. 



rem. 



rem. 



rem. 



The brevity of this new^ method of diyision will be easily discoyered, as 
there is no question in the above exceeds ten figures, independent of the 
quotient. 

Note. — To perform by division is the converse of that by multiplication: 
divide the lowest denomination by so many of these as make one of the greater. 

What is simple division ? 

How many given numbers hath it ? 

What do you call the number you divide by 7 

What term do you give the number to be divided ? 

What is the result called ? 

Can you divide by composite numbers ? 

How do you prove division ? 



REDUCTION 

OF COINS, WEIGHTS, AND MEASURES. 

Reduction is twofold, viz., — descending and ascending. First, 
all great names are brought into small ones by multiplying with so 
many of the lesser as make one of the greater ; second, all small 
names are brought into greater by dividing with so many of the 
less as make one of the greater. 

To perform by multiplication, reduce the greatest denomina- 
tion to the next less, adding in the numbers of the less denomi- 
tion ; reduce this sum to the next lower denomination, adding the 
numbers belonging thereto, and so proceed till all be done. 

D 2 
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REDUCTION. 



In the early ages of commerce there was little or no occasion for compntation, 
one commodity was generally bartered for another by bulk; but as civilization 
advanced, improvements were made, and something was daily added to the conveni- 
ence of life. To remove the difficulty of bartering in kind, one commodity was gene- 
rally agreed upon. To determine the substance of greatest esteem, gold and silver 
were universally adopted, being the most precious metals ; but as the expense in the 
working of gold was by much greater than the charge for working silver, the greater 
value was justly ascribed to the former. It was then found necessary to fix a propor- 
tion between these metals: and hence it is a fixed rate throughout the greater part of 
Europe, that one ounce of gold is worth about fifteen ounces of silver : however, as 
improvements increased, and to give greater facility to traffic^ it was soon afterwards 
found necessary to make coins impressed with a mark of distinction, expressing the 
quantity each piece contained ; therefore the pound troy was selected as the proper 
standai'd to regulate the money of this realm. Two centuries before the conquest, 
Osbright, then King of England, had one ounce troy of silver divided into twenty 
pieces, called pence, so that an ounce of silver then was not worth more than Is. 8d., 
which continued until the reign of Henry YTI., who valued the same at 2s. Gd.. and 
continued so until the time of Edward IV., who valued the ounce at 38. 4d. After 
this, Henry VIII. valued the ounce of silver at 38. 9d., which continued till Queen 
Elizabeth's time : she increased the value of the ounce Troy to 5s., as it remains to 
this day. 

MONET TABLE.* 



FARTHINGS. 


PENCE. 


SHILLINGS. 


QB. 


S. D. 


D. 


S. D. 


s. 


£. s. 


4. 


are 1 


12 


are 1 


20 


are 1 


8 


2 


20 


1 8 


30 


1 10 


12 


3 


24 


2 


40 


2 


16 


4 


30 


2 6 


50 


2 10 


20 


5 


36 


3 


60 


3 


24 


6 


40 


3 4 


70 


3 10 


28 


7 


48 


4 


80 


4 


32 


8 


50 


4 2 


90 


4 10 


36 


9 


60 


5 


100 


6 


40 


10 


70 


6 10 


110 


5 10 


44 


11 


72 


6 


120 


6 


48 


1 


80 


6 8 


130 


6 10 


52 


1 1 


84 


7 


140 


7 


56 


1 2 


90 


7 6 


150 


7 10 


60 


1 3 


96 


8 


160 


8 


64 


1 4 


100 


8 4 


170 


8 10 


68 


1 5 


108 


9 


180 


9 


72 


1 6 


110 


9 2 


190 


9 10 


76 


1 7 


120 


10 


200 


10 


80 


1 8 


130 


10 10 


210 


10 10 


84 


1 9 


132 


11 


220 


11 


88 


1 10 


140 


11 8 


230 


11 10 


92 


1 11 


144 


12 


240 


12 


96 


2 


150 


12 6 


250 


12 10 


100 


2 1 


156 


13 


260 


13 


104 


2 2 


160 


13 4 


270 


13 10 


108 


2 3 


168 


14 


280 


14 


112 


2 4 


170 


14 2 


290 


14 10 



* Q". 'lenote farthinps, n, pence, s. sliillings, and £ pounds sterling. 
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EXTENDED PENCE TABLE. 



D. 


£. S. 


D, 


D. 


£. 


s. 


D. 


D. 


£. S. D. 


200 .. 


. 16 


8 


1500 ... 


6 


5 





4000 .. 


. 16 13 4 


240 . 


. 1 





1680 ... 


7 








4500 . 


. 18 18 4 


300 .. 


. 1 5 





1920 ... 


8 








5000 . 


.. 20 16 8 


400 . 


. 1 13 


4 


2000 ... 


8 


6 


K 


5500 . 


. 22 18 4 


480 . 


. 2 





2160 ... 


9 








6000 . 


. 25 


500 .. 


. 2 1 


8 


2400 ... 


10 








6500 . 


. 27 1 8 


600 . 


. 2 10 





2500 ... 


10 


8 


4 


7000 .. 


.. 29 3 4 


700 . 


. 2 18 


4 


2640 ... 


11 








7500 . 


. 31 5 


720 . 


. 3 





2880 ... 


12 








8000 . 


. 33 6 8 


800 . 


. 3 6 


8 


3000 ... 


12 


10 





8500 .. 


. 35 8 4 


900 . 


. 3 15 





3120 ... 


13 








9000 . 


. 87 10 


960 .. 


. 4 





3360 ... 


14 








9500 . 


. 39 11 8 


1000 . 


. 4 3 


4 


3500 ... 


14 11 


8 


10000 . 


. 41 13 4 


1200 . 


.50 





3600 ... 


15 








11000 . 


. 45 16 8 


1440 . 


. 6 





3840 ... 


16 








12000 . 


. 50 



Genebal Rule. — All great names are made less bj multiplication. All 
less names are made greater by division. Consequently, pounds multiplied 
by 20 are shillings, shillings multiplied by 12 are pence, pence multiplied 
by 2 are halfpence, and halroence multiplied by 2 are &rthings. Farthings 
divided by 2 are halfpence, halfpence divided by 2 are pence, pence divided 
by 12 are shillings, and shillings divided by 20 are pounds. 



EXAMPLES. 



1, — Reduce £247 to shillings. 

20 



Ans. £4940. 



2. 



-Reduce 468s. to pence. 
12 



5.— Reduce £754 17s. 9id. to &r- 
things. 20 




3. 



Ans. 5616d. 

-Reduce 273d. to farthings. 
4 

Ans, 1092q. 



4. 



-Reduce £55 198. 7d. to pence. 
20 



1119 
12 



Ans. 134d5d. 



181173 

4 



Ans. 724659q. 

6. — In 76568. how many pounds? 

765,68. 

2,0-1- 

Ans. 382. 16s. 



7. — In 89594d. how many shillings ? 

89594d. 

12 H- 

Ans. 7466s. 2d. 
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S, — In 47648q. how manr pence ? 

47648q. 

4 -»- 

ul^. 11912d. 



, IS.—In £1000 how many farthings? 
\ £1000 

960 



9^ — In £7 how manr pence ? 

£7 
240 



^9Mr. 1680d. 



10, — In 1680d. how many pound*? 
2404-1680d. 



Ans. £7 

11. — In 846600q. how many ponnds? 
9604-346600q. 
6. 
7. 
6. 



^M. 960000q. 

16. — In 84480 halfpence how many 
pounds? 

480-^84480. 
48. 
68. 
32. 



Ans. £176 



17.— 



In £478 how many pence ? 
£478 
240 



Ams.£Z60 



Ant. 114720d. 



18.- 



-In 114720d. howmanypoimda? 
240-^114720d. 
72. 
89. 
11. 



12. — In £28 how many pence ? 

£28 
240 



Ans. £478 



19.— 



Ans. 5520d. 



18. — In 6520d. how many potmds ? 
240 -f 6620. d. 
2. 
7. 



In £2160 how many pence ? 
£2160 
240 



Ans. 618400d. 



Ans. £28 



14.— In 960000q. howmanypoirnds? 
960-f.960000q. 



20.— In 518400d. howmany pounds? 
240-s-&18400d, 
84. 
84. 
.1. 



Ans. £2160 



21.— 



^iit#. £1000 



In £8120 how many pence ? 
£8120 
240 



Ans. 748800d. 
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22. — In 748800d. howmanypounds? 

240^748800d. 
88. 
24. 



Ans. £3120 



23.— In £7684 how many far- 
things? 

£7684 
960 



Ans, 7376640q. 



24.-In 7376640q. how manyponnds? 
960-r-7376640q. 
664. 
508. 
683. 



Ans. £7684 



26.— In £23576 how many half- 
pence? 

£23576 
480 



Ans, 11816480 halfpence. 



The above examples will suffice ; but the judicious teacher 
may extend the principle as far as, to the advantage of his pupils, 
he may deem right. 

Note. — The readiest way to reduce pounds, shillings, and pence, to pence, 
is to multiply the pounds hy 240, to which add the pence of the shillings 
and pence ; and to bring farthings to pounds, diyide the farthings hy 960, 
and the result will be pounds. 

QUERIES. 

"What is reduction? 

What does redaction ascending mean? 

What does redaction descending signi^ ? 

How is reduction proved ? 

How do you bring poands to farthings 7 

How do you bring farthings to pounds? 

How do you bring half-pence to poands ? and vice versa. 



WEIGHTS AND MEASURES, 

TROY WEIGHT, 

Troy Weight has its name from Troyes, a town in France, in 
the province of Champagne, and department of the Aube, and 
was introduced by Wflliam the Conqueror ; by it are weighed 
gold, silver, jewels, and liquors. Its denominations are as 
follow : — 

4 Grains make 1 Carat. 



6 Carats, or 24 Grains 
20 Pennyweights... 

12 Ounces 

25 Pounds 

100 Pounds 

20 Hundred weight 



1 Pennyweight. 

1 Ounce. 

1 Pound. 

1 Quarter. 

1 Hundred weight. 

1 Ton of gold or silyer. 





" 


iw TASU ot iBOX wxi#ai. 




OZ. 1 BWTH. 1 QRB. 1 lb. 


OZ. 


D.m. 


s... 


12 



6 
4 
3 
2 
2 
1 
1 





u 





s 










20 

1 





8 


10 


10 
6 
5 
4 
3 
2 
2 
1 












24 
1 









16 


8 

12 


16 


12 
6 
4 
3 
2 
1 


i 

A 
A 

Wit 


12 

I 
A 

* 
* 

A 

A 
A 
it. 
.1. 
,i. 
,i. 


240 
20 
! 
A 

i 

A 
A 


5760 
480 
24 



Binx. — Founds multiplied by 12, are onncea ; oiincea multiplied by 20 
aro paunyireights ; pennywaigMB multiplied by 24, are gndna. O^na 
diTided bj 24 ore pemmrdghti ; peimyweiglitB divided by 20 are oonoee j 
ounoea by 12 are ponnu. 

BXAKPLia. 

26. — In 24 ft, troy, how many onncei, pennyweigbts, and graina P — .diu, 

28S OZ. 6760 dots. 138240 gn. 
27.— How many poondi troy in 1S8240 graina F— .^m. 24 ft. 
28. — How m«oy ponnd* troy are in 859& gr^na F — Ant. 14 ft. 11 ot. 

1 dwt. 16 gn. 
29. — In 14 ft. 11 OE. 1 dwt. 16 gn. Iiow many grains f — Aiu. 85960 gn. 
30.~In 75 ft. 11 OZ. 19 dwts. 23 gn., bow many grains F—.^m. 437759 gn, 
31.— In 437769 grains, how rasjij pounds troy?- .^m, 75 ft. 11 oi. 19 
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32. — In 16 fi). oz. 14 dwts. 21 grs., how many grains P — Ans. 92517 grs. 
S3. — In 92617 grains, how many pounds troy? — Ana, 16 &. oz. 14 

dwts. 21 grs. 
34. — Sold 8 silver teapots, each weighing 3 fi). 9 oz. 18 dwts. 13 grains, 

how many grains were in all ? — Ans. 176360 grs. 
35. — ^In 176360 grains, how many pounds? — Anf,^ fi). 9 oz. 18 dwts. 

13 grs. 
36. — ^What quantity of gold will it require to make twelve ornaments, each 

weighing 1 oz. 18 dwts. 12 grs. — Ans, 23 oz. 2 dwts. 
37. — How many silver tablespoons, each weighing 4 oz. 14 dwts. can be 

made out of 2 fi). 4 oz. 4 dwts. of silver. — Ans, 6 spoons. 

QUEBIBS. 

How do yon bring VbB. troy into grains 7 

How do yon bring grains into lbs ? 

How many grains in a lb. troy ? 

What are the goods osaally weighed by troy weight ? 



AVOIBDUPOIS WEIGHT* 

Signifies a medium of weight : by it are weighed all goods that 
are subject to waste, as groceries of all kinds, tallow, pitch, hemp, 
flax, wool, and all kinds of metals, except gold and silver. 



COMMON WEIGHT. 



16 drs. 
16 oz. 
14 fi). 



1 oz. 
1 fi). 
1 stone. 



2 stone or 28 fil). 

4 ^rS. ... a . , 

20 owt 



1 qr. 
1 owt. 
1 ton. 



WOOL WEIGHT. 



In some parts of England, 

15 fb. make a stone ; in Iroland, 

16 fi>. to the stone. 

JEngland. 

15 fi) 1 stone. 

2 stones or 30 fii).. 1 tod. 

8 tods or 24091).... 1 pack or sack. 



7 fi). ... 
2 cloves 
2 stones 
6itod 
2 weys 
12 sacks 



Otherwise, 



1 clove. 
1 stone. 
1 tod. 
1 wey. 
1 saoE. 
1 last. 



• The corresponding proportion between avoirdupois and troy weight. 
1 fli). Avoirdupois weight = 14 oz. 11 dwts. 15i grs. troy, 
1 oz. „ „ =48 dwts. 5i grs. 

1 dr. „ „ =1 dwt. 3i grs. 

A pound avoirdupois contains 7000 grains nearh", and a pound troy 5770 
grains, consequently they are to each other as 17 to 14 ; or multiply the 
pounds troy by 114, and divide by 175, and you will have the pounds 
avoirdupois. 









-ii-iH\ 



+1 ^ j» _g j= ™ jS ^ ^ — • -£ -ta « 



; i ; ;.= ! ; : ; ;.= 



ciTBTOiuBT wnoHM vnxD t 



AFirkinofBntterii 

A Firkin of Bottp 

A Barrel of Soap 

A Bwrel of Pot AjHm ... 

A Barrel of Anchories 

A Bstrel of Figi from 96 Iba. 

Ztowfc 

A Baml of OandJoe 



A Fother of Lead, 19 cwt. 2 qra. 
or 211 

A Stone of Iron or Shot !■ 

AQaUonofTreinOil 1< 

A Fagot of Steel 11 
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OUSTOMABT WBIOHT OP GOODS 0ONTINT7BD. 



lb. 

A Stone of Glass 5 

A Quintal of Fish in New- 
foundland 100 

A Seam of Glass, 24 stone, or 120 

16 
8 
14 
32 
14 
84 
240 



A Stone of Cheese 

A Stone of Meat in London ... 

A Stone of Meat in the Country 

A Stone of Hemp 

A Stone, Horseman's Weight. . . 

A Chest of Tea 

A Load of Meal, Potatoes 



A Peck Loaf Weighs ... 

A Half-Peck 

A Quartern 

A Peck (or Stone) of 

Flour 

A Bushel of Flour ... 
A Barrel of American 

Flour 
A Pack, or Load of Flour 
A Sack or five Bushels of 

Flour* 



fi). oz. DB 

17 6 1 

8 11 

4 5 8 

14 

66 

196 

240 

280 



THE COMMON SIZES OF BOOKS AKE 

Folio, of which 2 leaves make a sheet ffo. 

Quarto, „ 4 „ „ „ 4to. 

Octavo, „ 8 „ „ „ 8vo. 

Duodecimo,... „ 12 „ „ „ 12mo. 

Octodecimo, .. „ 18 „ „ „ 18mo. 



LAW. 



90 words in Chancery, 1 folio | 80 words in Exchequer, 1 folio 

72 words in Common Law, 1 folio. 
A roll of parchment, 5 dozen of skins. 



Tons 

Cwts. 

Qrs. 

Lbs. 

Oz. 



X by 20 are cwts. 

X by 4 are qrs. 

X by 28 are lbs. 

X by 16 are oz. 

X by 16 are drs. 



Drs. 
Oz. 

Lbs. 
Qrs. 

Cwts. 



by 16 are oz. 
by 16 are lbs. 
by 28 are qrs. 
by 4 are cwts. 
by 20 are tons. 



A OOMFEKDIOXrS METHOD OP REDXTOrNO HX7NDBEDS, QX7ABTEBS, 

AND POUNDS, TO POUNDS. 

BuLE. — Multiply the cwts. by 12, and to the product mentally add the 
fi)s. of the odd weight, which sum is to be so placed under the cwts., that the 
place of cwts. in this may fall under the units of that : the whole added will 
give the answer. 



*In some parts of England, a sack of flour is 18 stones, or 252 pounds. 
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a*i>rcTroy. 



ih.—tSi ewt. t qpt. lOIb.lvnr 



IbA.r 



ewt. <ps. 0». Ibft. 


Orthiu: 

] 

11m. how 
14 lb0. 


cwt ^ra. 

113 3 

IS 
IS 

L13M 

JS^Ibs. 


Bss. cwc tpsi. Ibo. 
10 1:3 3 10 

4 


^M, U670 JU, 


4fi6 






4L- 
how ma 

42.- 
cwta.? 

1 
Ai 


-In 273 r 

■njU».? 
cwt. 

"335 

.ijM. 3063 


991 




r. ISS^Bm. 


7td, — ^In 36 cmX, 1 qr. 13 
ewt. qn. Ib«. 

36 1 la 
473 

^1ji#. 4073 lbs. 


»t. 2 qn. 19 Dmw 

qnw lbs. 
2 19 
1 

llb«. 


40.— In 75 cwt. 3 qrs. 
how numjlbs,? 

cwt. qn. lbs. 
75 a 14 


-In 1387 

Dm 

12-7-138.7 

€ 

12 


lbs. how many 

28-r-94 10 
3 

4 


.^Ijw. S498 lb0. 


M. cwt. 123 3 10 



43.— In 264 cwt. 3 qn. 12 lbs. 11 oz. how many os.? — ^.ijw. 474635 os. 
44.— In 474635 oz. how many cwts. ? — ^^Im. 264 cwt. 3 qn. 12 Ibe. 11 os. 
45.— In 139 cwt. 1 qr. 22 lbs. 13 oz. how many ot,.?—AM», 249901 os. 
46.— In 240901 oz. how many cwts.?— uIm. 139 cwt. 1 qr. 22 lbs. 13 os. 
47.— In 976 cwt. 3 (p9. 27IIb8. how many lbs.?— uIm. 109123 lbs. 
48. — Bought 24 bags of floor, each weighing 2 cwt. 2 qn. 13 lbs., how 

many lbs. in afi ? — Ant. 7032 lbs. 
49. — In 3 cwt. 2 qn. 14 lbs. of sugar, how many parcels are there, each 

containing half a pound ? — Am, 812 parcels. 



QVXBIX8. 

How do yon bring lbs. ayoirdopois to drachms ? 
How do yon bring draohms into pounds weight ? 
How do yon bring cwts., qrs., and lbs. to Tbs. ? 
How do Ton bring tbs. to cwts?— Tons, cwts., qra., and 
lbs. to lbs., and the reverse ? 

* Ths new method, 4 flgares, exclnsiTe of the answer; the common method, 14. 
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To hritig Short Weight to Long^ and Long Weight to Short, 

GsvEBAL Rule. — From the short weight in cwta., qrs., and lbs., take 
the ^-^ of itself, and the remainder is long weight ; and to the long weight 
in cwt., qrs., and lbs., add its ^ , and it is short weight of 112 lbs. to 
the cwt. 

Reason. — 8 lbs. being the difference — 112 lbs. in one case, and 120 in 
the other. 8 is the 14th of 112, and the 15th of 120 ; consequently, the 
15th taken from the short weight, leaves the long weight of 120 lbs. to the 
cwt. ; and the 1 ith added to the long weight, makes the short weight of 
112 lbs. to the cwt. 

EXAMPLES. 

50.— In 135 cwt. of 112 lbs. how many cwts. of 120 lbs.? — Ans, 126 cwt. 
51. — In 347 cwt. 1 qr. 16 lbs,, short weight, how many long weight? — 
Ans. 324 cwt. qrs. 26 ^^^ lbs. 

52. — In 45 cwt. 1 qr. 17 lbs., short weight, how many long ? — Ans. 42 cwt- 

1 qr. 14 lbs. 
53. — In 45 cwt. 1 qr. 16 lbs. long weight, how much short weight? — 

Ans. 48 cwt. 2 qrs. 15 lbs. 
54. — In 176 cwt. 3 qrs. 19 lbs., long weight, how much short weight ? — 

Ans. 189 cwt. 2 qrs. 5 ^ lbs. 

How do you bring long weight to short, and the reverse? 



APOTHECABIES' OR CHEMISTS* WEIGHT 

Is the same as troy weight in value ; an apothecaries' lb. 
is := to a pound troy, and contains the same number of oz. 
and grs. ; but instead of dwts. the oz. is divided into scruples 
and drachms : by it chemists and apothecaries compound their 
materials, but buy and sell by avoirdupois. Its denominations 
are — ^grains, scruples, drachms, ounces, and pounds. 

20 grains 1 scruple 9 I 8 drachms 1 ounce J 

3 scruples 1 drachm 3 I 12 ounces 1 pound }fe 

Kttle for reducing to the lowest y or bringing to the highest denomination. 



Lbs. X by 12 are ounces. 
Oz. X by 8 are drachms. 
Drs. X l>y 3 are scruples. 
Scrs. X by 20 are grains. 



Grs. -^ by 20 are scruples. 
Scrs. -f* by 3 are drachms. 
Drs. -r by 8 are ounces. 
Oz. -f- by 12 are pounds. 



Note. — The same grain, ounce, and poimd, as troy weight, only differently 
divided and subdirided. 

APOTHECAKIES' FJLUID MEASUKE. 

60 minims* make 1 flnidrachm. 3 

8 fluidrachms .». 1 fluid ounce. § 

16 fluid ounces 1 pint. 

8 pints 1 gallon. cong. 

* Tho Edinb. and Dublin Colleges still retain the term gtUta (drop) instead ot minim. 



M 



*y,rvrrrrA!f 



f^. "pBif^lkmmy im tmmh f» exu h^ talun betireen ilie two 



Ill n. ^ mrnjpfm fft Atff^. 



ar^ pfXffmimA Iff msaHi Sfomaa 

f 5 i|, 2 roauiraelm». 
f m, half o«xiw%r. 
0, n|, S pnxtA 



tOLAMrtm, 



(f^r A pidUftd k nXUmtA to Uk^, dmit 2 drt, 2 tert. of ImHc, boir long 

#)n 7 fhn, h&t him ?• -An*. 2$2 imj%. 
f/!, — titfw itmny Kptmn tarn m 291 Hm, 3 m, $ gm, ? — An$. 1^:3121(^0^ gn, 
fkr -in iifMm Kmhm how itmny jxMmdft? — Am«. 231 Ibt, 3 oz. 5 gn. 
Wrin 7 <«^ J^ <lrV' 3 imst, )m>w nwnj §erufk» ? — An*, 186 fcrupks. 



t,tnP,M, (f% tJfT^a Mf^ASVRt,. 



H htifUff'lifffMf h, ti. Mn 

4 \nt^m§ftfr 12 t>, C/ ., 

12 IfMrhM^ //f 3 h. 

Jl Unft^f iff Wi Utfihfm, .. 

fh UmiX, trr^fin, ,. .. 

2 yhftUf (ft ^ ii, , . . ., 

7 yfirflfi^ « p«yroh lri»h« 

4 |K;j4«i, w 22 td*!. 

4f> fwU, w 10 (ill. w 220 ird«. ... 

H fiif hm^, or HO cb. err 1700 ydn. 

» III ll«», <rr 62H^> ytlf 

IH)| iriUiWi KrigUfih iiUitut« ... 



.,. 1 tndi, in, 
... 1 band, b. 
,., 1 foot, ft» 
... 1 jard, jd. 

... ] JMC6. p. 
... 1 fflthoiD, f. 

... 1 roll, pole or percb. 

**« 

... 1 land cbau), 1 cb. 

... 1 furlong, fur. 

«•. 1 mile, m. 

... 1 league, L 

... 1 d^§^, d. 




IMIO (lit^riwN iwi rircumiorenoo of tbe globe. 
A fiAtiilml miU, 0076.81 feet. 
'Hit* («ftriti'fi nirmimferonce i« equal to 181237A00 feet, or 24856 milee, 
tirry nearlj. 



DISTANCE OF COMMERCIAL CITIES. 



47 



Note. — An inch ia diyided into 8 parts, by joiners, engineers, and me- 
chanics ; into 10 parts bj siurejors, architects, and others ; and 12 parts 
when used doodeamallj. The chain used for measuring hmd is 66 feet, 
and it is divided into 100 links, each of them 7.92 inches. 



Comparison of Foreign Meeuurea of Length with JEngland, 



Yards. 

MileofEnghmd 1760 

„ Scotland 1984 

„ Ireland 2200 

Small League in France 2933 

Mean ditto ... 3666 
Large ditto ... 4400 
Italy 1467 






Small League in Germany 

Spain 

Poland 

Hungary 

Ancient Greece ... 






Yards. 
.. 5866 
,. 5028 
. 4400 
.. 8800 
.. 1624 



Sweden and Denmark . 723S 



Bussia (verst) 



1167 



THE DISTANCES OP THE OOHMBBOIAL CITIES TV THE WORLD 

PBOM LONDOV. 



Algiers ... 
Amsterdam 
Antwerp . . . 
Baltimore... 
Berlin ... 
Berne 
Boulogne . 
Brussels ... 
Bogota ... 
Boston ... 



IHatanceJrom London 

...Africa 900 

...Holland 180 

...Netherlands ... 212 
. . . Umted 8eates..22O0 

...Prussia 360 

. . . Switzerland . . . 300 

...France 101 

...Belgium 209 

. . . South AmericdS240 
...United States. 2O00 
B uenos Ayres . . . South America4S20 

Cairo Fgt/pt 1320 

Calais France 95 

Calcutta Fast Indies . . . 3060 

Cashmere Asia 2220 

Constantinople . Turkey 900 

Copenhagen ...Denmark ... 480 

Delhi Fast Indies ...2b80 

...France 127 

,.. Saxony 360 

...Italy 480 

,..ItdUf 420 

...Sanseatic City 320 
...Germany, ... 300 

...France 160 

.., Persia 1690 

...Japan 4200 

. . . South America3900 



Dieppe 
Dresden . . . 
Florence... 
Genoa ... 
Hamburgh 
Hanover... 
Havre ... 
Ispahan ... 
Jedo . ... 
Lima . 



Lisbon . . . 
Madrid ... 
Mecca ... 
Mexico . . . 
Milan 
Morocco... 
Munich .. 
Naples . . . 
New York 

Paris 

Pekin 



Distance/rom London. 
. . . Portugal. . . . 720 

...Spain 660 

. . .Arabia 1860 

. . . North America3240 

...Italy 380 

...Africa 1200 

. . . Germany . . . 310 

...Italy 660 

... United States. 2100 
...France 227 



..China 3480 

Philadelphia ...United States. 2170 

Quebec Canada 1920 

Bio Janeiro . . . South Americai^OSO 

Home Italy 600 

St. Petersburgh.i2M«»a 990 

Samarcand . . . Tartary. . . . 1860 



Slam . ... 


...Fast Indies... mSO 


Stockholm. 


...Sweden 720 


Stutgard... 


...Germany. ... 270 


Timbuctoo. 


...Africa 2220 


Tonquin . . . 


...China 3540 


Tunis 


...Africa 900 


Turin ... 


. . . Sardinia. . . . 390 


Venice ... 


...Italy 430 


Vienna ... 


...Austria 420 


Warsaw ... 


...Poland 450 



Washington . . . ZMted States. . 2280 

BuLE. — Miles multiplied by 8 are furlongs ; furlongs multiplied by 40 
are poles ; poles multiplied by 161 are feet (English) ; poles multiplied by 
21 are feet (Irish) ; feet multiplied by 12 are inches ; inches multiplied 
by 3 are barleycorns. 
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60. — In 273 miles how many inches ? — Ans, 17297280 inches. 
61.— In 17297280 inches how many miles ?—An8. 273 English. 
62. — In 273 Irish miles how many inches ? — Ans, 22014720 inches. 
63. — How many miles are there in 22014720 inches ? — Atis. 273 Irish. 
64.— In 45 m. 3 for. 4 yds. 3 ft. how many feet ?—Ans. 304935 ft. Irish. 
65. — How many miles are there in 304935 feet Irish ? — Ans. 45 miles, 
3 furlongs, 4 yards, 3 feet. 

QUEBIES. 

How many yards in an English mile ? 
How many in a Scotch mile ? 
How many in an Irish mile f 

Tell me the yards in a leagae in France, in Germany, in Spain, 
Poland, Hungary, Greece, Sweden, Denmark and Bassia ? 



CLOTH MEASURE. 



k 



Hollands are measured hy the ell (English), and tapestry by the ell 
(Flemish). The weaving of muslin is paid for by the eU (English), but 
bought and sold by the yard. Linens, woollens, wrought silks, and tape, 
are sold by the yard. 

2^ inches make 1 nail. 

4 nails 1 quarter. 

4 quarters 1 yard. 

3 quarters 1 Flemish ell. 

5 quarters 1 English ell. 

4i quarters (37 inches) 1 Scotch ell. 

6 quarters 1 French eU. 

Etde. — ^Yards X by 4 are quarters. 

Quarters X bv 4 are nails. 

Nails X by 2^ are mches. 

Nails X by 4 are quarters. 

Quarters X by 4 are yards. 

Ells (French) X by 3, and -f- by 2 are yards. 

Yards — X by 2, and -r- by 3 are ells — ^French. 

Yards — X by 4, and -f- by 3 are ells — ^Flemish. 

Yards — X by 4, and -r- by 5 are ells — ^English. 

Ells (French) X by 6, and -f- by 5 are ells — ^English. 

Ells (English) X by 5, and -f- by 4 are yards. 

Ells (Flemish) X by 3, and -f- by 4 are yards. 

Ells (French) X by 2, are ells — ^Flemish. 

EUs (English) X by 5, and -r by 6 are ells — ^French. 

Ells (English) X by 5, and -f- by 3 are ells — Flemish. 

Ells (Flemish) X by 3, and -7- by 5 are ells — English. 

Ells (Flemish) X by 2, are French cUs. 
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Bulb. — Yards multiplied by 4 are quarters ; quarters multipbed by 4 
are nails ; yards multiplied by 3 are quarters Flemish ; yards multipued 
by 6 are quarters English ; yards multiplied by 6 are quarters Frenoh« 

EXAMPLES. 

66. — ^How many nails in 40 yards ? — Ans. 640 nails. 

67. — In 640 nwls how many yards ? — Ans. 40 yards. 

68. — In 20 yds. 3 qrs. 1 nail now many nails ? — Atu. 333 nails. 

69. — How many yards are iu 333 nails P — Ans. 20 yds. 3 qrs. 1 nail. 

70. — ^How many quarters in 30 yds. 3 qrs. ? — Ans. 123 qrs. 

71. — In 123 qrs. how many yards ? — Ans. 30 yds. 3 qrs. 

72. — ^How many quarters in 40 ells English ? — Ans. 200 qrs. 

73. — In 200 quarters how many ells English ? — Ans, 40 ells English. 

74. — In 784 yds. 2 qrs. 3 nails, how many nails? — Ans. 12656 luuls. 

76. — ^How many yaids in 2384 nails? — Ans. 149 yards. 

76. — ^In 1000 yards how many quarters? — Ans. 4000 qrs. 

77. — How many yards in 28964 nails? — Ans. 1810 yds. 1 qr. 

QT7EBIES. 

How are yards brought to ells ? 
How are nails brongnt to yards ? 
How are ells English bronght to ells Flemish ? 
How are ells Flemish brought to ells English 7 
Bring ells English to yards. 
* Ells Flemish to French ells ? 



YARN MEA8UBE. 



COTTON YABN. 



WOHSTED YABN". 



Inches. 


Threads 


Skeins. 

Loas or 

Raps. 


HanliH, 
or 5<i0 
yards. 


Spindle. 


Inches. 


Threads 


Leas or 
Raps. 


Hank, 
or 560 
yards. 


54 

4320 

302.0 

544320 


= 1 

80 

5W) 

10080 


• • • • 

= 1 

7 

126 


■ • ■ • 
• • • • 

= 1 

18 


• • • • 

• • • • 

• • • • 

= 1 


36 

2860 

20160 

• • • • 


= 1 

80 
560 

• « • • 


• • • • 

= 1 
7 

• • • • 


• • • • 

• • • • 

= 1 

• • • • 







MNT OB 


LIITEN 


YABN. 










Inches. 


Yards. 


Threads 


Leas, 

Cuts, or 

Rape. 


Beers. 


Slips. 


Hasps. 


Spin- 
dles. 


Bundle. 


36 


= 1 


• • • 


• • ■ 


tat 


• • • 






• • • 


90 


2i 


= 1 


• • f 


■ • • 


• • • 










10800 


300 


120 


== 1 


• • • 


• • • 










21600 


600 


240 


2 


= 1 


• ■ • 










108000 


8000 


1200 


10 


5 


= 1 










129600 


3600 


1440 


12 


5 


n 


= 1 








518400 


14400 


5760 


48 


24 


20^ 


4 


= 1 






2160000 


60000 


24000 


200 


100 


16t 


H 


-M 



E 
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5afB^— Eimkiid jnn u 8&|»^ to one tfanad, nd 40 tkd. to one lea ; 
HMDbaril^ junk 80 Mu to one tfaroid, and dO/A^. to one lea. A1m», the 
eolton-ffaellfS4Mumcirniit; the l in e n - f e el » 90 wu in cireirit;tiie wo w t e d - 
ndifdOMi. in the ciieoit; theonnoe-tfaicad redis30Muin dirail; and 
a hank of this jam ia 300^/. 



IMPERIAL I.IQUID XEASURE, 

E$labU$ked hy Aet of Pariiaimeut as a Gemerai Meatmre of Capaeiiy for 

Liquid and Dry Artidet. 

The Iinperial Gallon is the l^gal standard for legolating an other measuraa. 
It mnft contain 10 Ibf. AToirdapois Wei^xt of pore water, and at the tem- 
perature of 62 6eg, oi Fsbrenheit'B themumieter. This quantity measmea 
277i cnhic inches, feij nearij ; heing about one-fifth greater than the old 
Wine Measure, one tnirtj-seoond greater than the old Dry Measure, and 
one^itieth less than the old Ale 2tfeasure. 



IN WIKE OB 8PIBIT MEASURE. 

2 pints*" make ... 1 quart. 

4 quarts 1 gallon.^ 

63 gallons 1 nog8head.it! 

84 gallons 1 puncheon. 

2 hhds. or 126 gals 1 pipe or butt. 

4 hhds. or 252 gals 1 tun. 



IN ALE, BEEB, AND POBTEB MEASUBE. 



2 pints make 

4 qUAi'bB ' •••• ... ... ... •>. 

V gallons «•. ... .*• ••> ..* 

2 firkins, or 18 gallons 

2 kilderkins, or 86 gallons ... 
8 kilderkins, or 64 gallons ... 
2 hogsheads, or 108 gallons ... 



1 quart. 
1 gallon. 
1 firkin. 
1 kilderkin. 
1 barreL 
1 hogshead. 
1 butt. 



* A quarter of a pint is called a gUl* or noggin ; bat in some parts half a pint is termed 
a if\\\, and a quarter pint is termed a Jack. 

f 'J'be old ale gallon contained 282 cubic inches. 

} 'J'he quantity of a hogshead or pipe is various in different sorts of wine: thus of— 

Olaret 68 gallons are 1 hogshead. 

Madeira 110 gallons . . 1 pipe. 

Vidonia 130 gallons . . 1 pipe. 

Rberry 180 gallons . . 1 pipe. 

Port 188 gallons .. 1 pipe. 

niituU ••;;:::::::::;::::::::::::} ^^^ «^''^ •• ^ p^p^- 

Hut these measures are not uniformly adhered to ; and the casks are usually charged by 
the number of gallons they contain. 
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1 


EHEW TABLE OB 


LIQITID ICSASXrBS. 


t 














TW. 


PIPE. 


PTTK. 


UUi>. 


TIEB. 


GAL. jPOTL. 


QTS. 


PTS. 


1 tun 


1 


2 


3 


4 


6 


25 


2 504 


1008 


2016 


1 pipe 


i 


1 


■ • • 


• • • 


• • • 












• • • 


1 pun. 


i 


% 


1 


• • • 


« • • 
















1 hhd. 


i 


% 


1 


1 


■ • • 
















1 tierce 


i 


1 


7 


1 


1 
















36 gals. 


+ 


* 


f 


f 


f 
















28 „ 


i 


* 


4 


* 


♦ 
















21 „ 


A 


i 


1 


i 


i 
















18 „ 


h 


+ 


A 


* 


f 
















14 „ 


iS 


i 


i 


* 


i 
















12 „ 


A 


A 


+ 


A 


f 
















9 „ 


A 


A 


A 


1 
7 


A 
















7 „ 


^ 


A 


A 


1 
9 


1 
6 
















6 „ 


A 


A 


A 


A 


1 

7 
















4 „ 


^ 


A 


A 


A 


A 




• ' • • 












3 „ 


A 


A 


A 


1 
2 1 


1 
1 4 




1 












2 „ 


i+. 


A 


1 
42 


A 


1 
2 1 




. i .. 

1 












1 „ 


2T2 


I'a'e 


A 


1 
63 


1 
42 




1 

1 












1 pottle 


5^^* 


2T2 


li^B 


1 
12 6 


1 
84 


8 


1 
i ", 












1 quaxt 


1 <rb 8 


6^4 


3^6 


1 
2 9 5 


1 
10 8 


h 










1 pint 


2 di 6 


lobs 


6T2 


1 
5 04 


1 
3 3 


± 


i 






^ pint 


4(r&2 


2(ri6 


1 
1344 


1 
1008 


1 
6 7 2 


1 
ic 


J 
4 




i 


1 nog. 


8(r^4 


4(r& 2 


1 
2 6 8 8 


1 
2 16 


I 
1344 


1 

3 i 


I 

i > 1 6 


i 


i 



BuLE. — Tuns multiplied by 4 are hogsheads ; hogsheads multipled by 63 
are gallons ; gallons multiplied by 4 are quarts ; quarts multiplied by 2 are 
pints J pints divided by 2 are quarts ; quarts divided by 4 are gallons ; 
gallons Dy divided 63 are hogsheads ; hogsheads divided by 4 are tuns. 

EXAMPLES. 

78. — In 20 tuns 3 hhds. 50 gallons how many gallons ? — Ans. 5279 gallons. 
79. — In 5279 gallons how many tuns P — Ans. 20 tuns 3 hhds. 50 gals. 
80. — How many pints are there in 3 hhds. 20 gals. 1 qt.? — Ans. 1674 pts. 
81. — ^In 1674 pints how many hogsheads ? — Ans. 3 hhds 20 gals. 1 qt. 
82. — In 21 gallons, 2 quarts, 1 pint how many pints ? — Ans. 173 pints. 
83. — In 173 pints how many gallons P — Ans. 21 gallons, 2 quarts, 1 pint. 

QX7EBIES. 

How are tons broaght to gallons? 
How are tnns broaght to pints ? 
How are pints brought to hogsheads? 
How are hogsheads brought to tuns ? 

E 2 
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REDUCTIOX. 



DRY XEASX7RE. 



2 pints 
4 quarts 
2 gaUons 
4 pecks 



T fl ii lfA 



1 quart. 
1 gallon. 
1 peck. 
1 DoaheL* 



8 bushels ... make ... 1 qiiarter. 

4 quarters 1 chaldron. 

10 qoarters 1 last. 



The old dry gaUon contained 268 fonr-fifths cubic inches. 
Coals are now sold by weight only. 



84. — In 24 gals. 2 qts. 1 pt. how many pints ? — Am. 197 pints. 

85. — In 4687 pints how many gallons ? — Aiu, 585 gals. 3 qts. 1 pt. 

86. — How many quarts in 1352 quarters 5 bushels 3 pecks 7 quarts ? — 

Afu. 346303 quarts. 
87. — In 30720 quarts of com how many quarters ? — Ams, 120 qrs. 
88. — In 264397 pecks how many chaldrons ?—.<1ji#. 2065 chaL 2 qrs. 3 

bush. 1 peck. 
89. — In 4436721 pints how many quarters ? — Ant, 8665 qrs. 3 bush. 1 pint. 



FRENCH ^VFJGI^^S AND MEASURES 


• 




WEIGHTS. 




Milligramme ... 


'0154 English grains. 




C^tifiTTftrnmo . . , 


1544 






Decigramme . . . 


1-5444 


Troy Weight, 


Grammcf 


15-4440 


„ „ lbs. oz. 


dwts. grs. 


Decagramme ... 


154-4402 


,,=00 


6 10-44 


Hecatogrammc 


1544-4023 


,,=03 


4 8-40 


Kilogramme ... 


15-4440234 


„ „ = 2 8 


3 12-02 


Myriogramme .. 


... 154440-2344 


„ =26 9 


15 0-23 


A kilogramme = 2 lbs. 3 oz. 5 drs. avoirdupois very nearly. 




LINEAL MEASURE. 


- 


Millimetre 


... -039371 English 


inches. 




Centimetre 


... -39371 ... „ 


„ 




Decimetre ... . 


.. 3-9371 ... „ 


„ m. fur. yds. 


ft. in. 


Metre 


.. 39-371 ... „ 


,,=00 1 


3-371 


Decametre 


..393-71 „ 


„ = 10 


2 9-71 


Hecatomctro ... 


3937-1 „ 


„ =0 109 


1 1-1 


Kilometre ... 2 


19371- „ 


,,=04 213 


1 11 


Myriomctre ... 3i 


W710- „ 


,,=61 156 


1 2 



* A atrike is properly 2 bashcls; bat in some districts these terms are reversed, or 
niMd ODH for another. 

f 1'ho weight of a cubic centimetre of distilled water 
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Are* 
Decare . 
Hecatare 



SUPEBFICIAL MEABUBE. 

119*6046 square yards 

1196-046 

11960-46 



if 
it 



>* 
a 



a. r. 





2 1 



P- 
3-95 

39-588 

36-38 



Decistere ... 
Sterei" ... 
Decastere ... 



SOLID MEASUBE. 



3*5317 English cubic feet. 
... 35*317 „ ,) „ 

... 36317 



» 



}} 



»> 



Millilitre ... 
Centilitre ... 
Decilitre ... 
Litre J 
Decalitre ... 
Hecatolitre 
Kilolitre ... 
Mjriolitre . 



MEASITBES OP CAPACITY. 

'061028 English cubic inches 

-61028 

61028... 

61-028 . 

... 610-28 
... 6102-8 
... 61028 
...610280 



a 
a 

)9 

a 
tt 
ti 
it 



it 
a 
a 
a 
a 
a 
a 



a 
it 
a 
a 
a 
it 
it 



Imp. Mectaure, 

gals. pt. 

' 1-76 

. 2 1-60 

. 22 0-08 

> 220 0-80 

2201 O 



TIME. 

60 seconds {»eo.) make 

60 minutes, or 3600 seconds 
24 hours, or 1440 minutes ... 

7 dajs, or 168 hours 

4 weeks, or 28 days 

28, 29, 30, or 31 days 

62 wks., 1 day, 6 hrs.; or 865 days, 6 hrs.; or 8766 
366 days, 6 hours, 48 minutes, 61i seconds 

XvVr y^ytM'O #•• ••• •«• cat »«• ««• ••« fl«« 

12 calendar or 13 lunar months 



... 1 minute, mm, 
... 1 hour, hr. 

1 day, d. 
... 1 week, wk, 
... 1 lunar month, m, 
... 1 calendar month, 
min. 1 Julian year, yr. 
... 1 solar year. 
... 1 century. 
... 1 year. 



QT7ABTEBLY TEBM8. 

In England, 

Lady Day, March 25th. 
Midsummer, Jime 24th. 
Michaelmas, Sept. 29th. 
Christmas, December 26th. 



j&i Scotland, 

Candlemas, February 2nd. 
Whitsuntide, May 16th. 
Lammas, August 1st. 
Martinmas, Noyember 11th. 



* A square decametre. 



f A cnbic metre. 



t A cubic decametre. 
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To hnow ihe dcM/s in each mowth^ observe — 

The days are thirty in September, 
April, June, and Norember ; 
Twenty-eight in February alone; 
In each other thirty-one $ 
But in every leap year* you'll find 
February counts twenty-nine. 



GEOMETBICAIi MEASFBE. 

60 seconds '^ make 1 nunute. '' 

60 minutes ... 1 degree. ^ 

90 degrees 1 quadrant. 

360 degrees, or 4 quadrants 1 circle. 

Many higHy important calculations in the mathematical 
sciences are founded on this diyision of the circle. 

In geography, a degree of latitude (or of longitude on the 
equator), measures 69*07, or nearly 69 j^ British mQes. 

A geographical or nautical mile, is one-sixtieth part, or a 
minute of a degree ; six geographical miles are nearly equal to 
seven English miles. 

In astronomy, the great circle of the Ecliptic (or the Zodiac) 
is divided into twelve signs, each containing 30 degrees. 

THE SIX NOBTHEBN SIGNS. 



SFBISTG SiaKS. 

The Sun enters^ 
IT ArieSf the Bam, March 21. 
b rownw, the Bull, April 20. 
n Gemmiy the Twins, May 21. 



8X7HMEB SIGNS. 

The Sun enters, 
^ Ccmcer, the Grab, June 21. 
S^ Leo, the Lion, July 23. 
ti^ Vvrgoy the Yirgin, August 28. 



THE SIX SOUTHERN SIGNS. 



AX7TtriOrAL SIGNS. 

The Sun enters, 

£^ Libra, the Balance, Sept. 23. 

TTl Scorpio, the Scorpion, Oct. 23. 

f Sagittarius, the Archer, Novem- 
ber21. 



WINTBB SIGNS. 

The Sun enters, 

YP Capricomus, the Goat, Deo. 21. 

^ Aquarius, the Water-bearer, 
January 20. 

K Pisces, the Fishes, Feb. 18. 



* The leap year is found by dividing by 4 : if even, it is leap year if odd, so many 
after leap year. 
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**Tlie ram, tlie bull, the hearenly twins. 
And next the crab the lion shines, 

The yir^in and the scales, 
The scorpion, archer, and sea-goat. 
The man that holds the water-pot, 

And fish with gUttering tails.'* 

The progress of the sun through these signs causes the varia- 
tion in the length of days, and the consequent vicissitudes of the 
seasons. Spring commences at the Vernal Equinox (March 21), 
when the sun enters Aries; Summer, at the Summer Solstice 
(June 21), vihen he enters Cancer; Autumn, at the Autumnal 
Equinox (September 23), when he enters Libra ; and Winter, 
at the Winter Solstice (December 21), when he enters Capricorn. 

The longest day is that of the Summer Solstice, and the 
shortest, that of the Winter Solstice. At the equinoxes, the 
day and night are everywhere equal. 

O Sol, the Sun, the centre of the solar system. 
]) Luna, the Moon, a secondary planet, attending the Earth. 

WANDEKING STABS, CALLED PLANETS. 

5 Mercury. 9 Venus. The Earth. c? Mare. 

11 Jupiter. T? Saturn. y Herscbel. 

EXAMPLES. 

90. — 'In 72015 hours how many weeks ? — Atu, 428 weeks, 4 days, 15 hrs. 
91. — ^How many hours are there in 428 weeks, 4 days, 15 hours ? — 

Ans. 72015 hours*. 
92. — ^In 1440 minutes how many seconds ? — Ans, 86400 seconds. 
98. — ^How many minutes are there in 86400 seconds ? — Ang. 1440 minutes* 
94. — ^If a clock strikes 156 times a day, how many strokes will it strike in 

6 years ?—Ans, 341640. 
95. — How many minutes has a hoy liyed who is 10 years and 6 weeks old ? 

Ana, 5316480 minutes. 
96. — ^How many years and days is it since the Battle of Waterloo, which 

was gained on the 18th of June, 1815, it heing now the 1st of May, 

1853 ?—Am. 37 years, 316 days. 
97. — Joseph was horn A. M. 2274, he died A.M. 2384 ; what age was he 

when he died, and how many minutes did he live, reckoning 365i 

days to the year ? — Ans, 110 years ; 10335600 minutes. 
98. — ^How many minutes is it since the hirth of our hlessed Bedeemer, 

reckoning as ahore — heing now the year 1853? — Aju, 974603880 

minutes. 

QVEBIES. 

How maDv mimites in an hoar? How many hoars in the day? How many days in 

a week 7 How many weeks in a year 7 
How woald yon bring years to minates, and days to years ? 
How many quarters m the year, and what are the signs for each quarter? 
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ADDITION OP MONEY. 



EtTLE. — For 4 in &rthmg8 carry 1 to the pence j for 12 in pence carry 1 
to the shillings ; for 20 in shillings carry 1 to the pounds ; and carry 1 for 
e^eiy 10 in the pounds, as in simple addition. 

Reason. — 1 farthings make Id. in the place of pence ; 12 pence make Is. 
in the line of shillings ; and 208. make £1 in the place of pounds; and add 
the pounds as whole nimibers. 



NEW TABLE OF MONEY. 





of 


of 


of 


Of 


Of 


Of 


of 


of 


of 


of 




£1. 


106. 


68. 8d. 


58. 


38. 4d. 


28. 6d. 


28. 


l8.8d. l8 


i.6d. 


lOd. 


lOs. Od. 
6 8 
5 


J 


• • « 


... 


. . • 




• • • 


• • • 








1 


• • « 

3 

4 


« • • 
• • • 


. . • 
... 




• • • 

• • • 


• • • 

« • • 








3 4 


i 


i 


• . * 




• • • 


• « • 








2 6 


1 

5 


• • • 


i 




• • • 


• • • 








2 


A 


+ 


• • • 


• • • 




• • • 


• • « 








1 8 


A 


i 


i 


i 


i 


« • « 


• • • 








1 4 


^. 


• . . 


i 


... 




• • • 


• • • 








1 3 


A 


t 


• • • 


i 




i 


• • • 








1 


A 


A 


• • • 


i 




• • • 


i 








10 


A 


A 


* 


i 


i 


i 


• • • 


1 . 






8 


A 


A 


A 


• • • 


i 


... 


^ 








7^ 


^ 


A 


• • • 


^ 


... 


i 


« . • 








6 


A 


A 


• • • 


A 


... 


i 


i 




i 




5 


A 


A 


A 


A 


* 


i 


... 


i 


1 • • 


i 


4 


A 


A 


A 


A 


A 


• • • 


1 
6 


i 


i 




3 


A 


A 


• • • 


A 


• • • 


A 


* 


... 


t 




2 


iTO 


A 


A 


A 


A 


A 


A 


A 


i 


i 


1 


270 


iTo 


A 


A 


A 


A 


A 


A 


A 


1 

10 


OJ 
01 


4*0 


2 74 


180 


160 


A 


A 


A 


A 


A 


1 

20 


960 


4T0 


STO 


24 


iTo 


iTO 


A 


A 


A 


1 
40 



IXABfPLES. 



1. £1479 14s. 6jd. 2. £3768 lis. 8|d. 
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3. £. 

16437 
94321 
61427 
58654 



8. d. 




4. £. 
1523 
3456 
6543 
1234 



Ana. 230842 1 1 




Ans. 12759351 



5. £. s. 
57 16 
42 13 
33 17 
53 18 
76 16 10^ 
84 17 6| 



6. 



£. 8. 
97 18 
84 16 
73 17 
64 13 
53 18 
63 19 



7. £. 8. 

56 16 

47 13 
83 13 
62 17 

48 13 
65 15 lO! 



d. 

H 
3^^ 

t 



As we have in page 26 recommended a system of simple addi- 
tion for practice on the blackboard, (in order to save trouble to 
teachers m large schools), by which they can see at one view 
the answer of any question without the trouble of adding the 
sum over again, — so, on the same principle, we here offer a 
similar plan m addition of money, which may be made applicable 
in all cases in compound addition, no matter what the denomi- 
nation may be. 

BVLS. — In arrangiiig the question put the first line at pleasure, but have 
the second line to correspond with the first, so that in the pence the two 
figures in units* place make 12. In the line of shiUines, the next two 
figures to make exactly 20, with the carried filgures from the pence, and in 
the line of pounds, that each two figures make 10. The key line may be 
set down at top, bottom, or in the middle of the question, which will be 
the answer without the trouble of adding. This will be a great saying of 
time and labour to the teacher. 



o. x> S. 


d. 9. 


£. s. d. 
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£. 8. 
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13 11 11 


K. L. 


24 7 


6 


3 12 


3 


8 7 6 
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1 12 6 
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3 13 7 
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6 6 5 
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3 10 
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9 12 10 




56 16 
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5 9 


2 K. L. 


7 2 


Ans. 


43 3 


8 


Ans. 35 9 


2 Ans. 


43 11 11 


334 17 


6 
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10. £. s. d. 11. £. 8. d. 12. £. s. d. 

127 16 9 721 1 9 673 2 9 

872 3 3 278 18 3 326 17 3 

674 9 1 613 7 1 888 8 8 K. L. 

325 10 11 386 12 11 753 6 2 

190 19 9K. L. 119 9 7 246 13 10 

473 7 10 880 10 5 632 9 5 

526 12 2 132 17 4 367 10 7 

214 3 2 867 2 8 865 2 8 

785 16 10 999 K. L. 134 17 4 

■ * ^ - - ■ ■ ■■■■»■■-■, ..»^.^^^^.^^_^.^.^^_ 

Ans, 4190 19 9 Ans. 4999 Ans. 4888 8 8 

APPLICATION. 

8. — William Bussell, Esq., of Brancepeth Castle, is going to the conti- 
nent, and wishing to have his bills settled, calls on his steward, who lavs 
the following accounts before him: — The draper's account, £123 19s. ; the 
brewer's ditto, £41 10s.; the butcher's, £212 12s. 6d.; the baker^s, 
£24 Os. 6d.; the chandler's, £13 8s.; the architect's, £137 98. 9d.; the 
doctor's, £74 IBs. 6d.; the coach builder's, £214 16s. 6d.; the wine mer- 
chant's, £62 12s.; the confectioner's, £16 2s.; rent, £86 2b.; servants' 
wages, £46 Is.; he wants also to defray the expenses of his journey, 
£380 12s. Id.; how much must he draw from his banker to settle the 
whole?— ^ntf. £1383 18s. lOd. 

9. — ^I owe Messrs. J. Potter and Co., Manchester, as follows, viz: — ^For 
tea, £13 lOs.; cheese, £17 IBs. 5d.; cotton, £208 17s.; chintz, £86 Os. 9d.; 
a former account, £300; factorage, £15 17b. 8|d.; broad cloth, £80 lOs. 
4id.; what do I owe them in all?— -4w*. £672 89. lO^d. 

10. — Mr. Moore, lace merchant, purchased goods to the amount of 
£1468 16s. 7d.; he paid freight, £27 7s. 6d.; other charges, £28 14s. 7id.; 
he sold them immediately S>t £1668 17s. 6^d. ; what sum did he gain? — 
Ans. £148 18s. lOid. 



ADDITION or TKOY WEIGHT. 

BVLE. — ^For 24 grains, carry 1 to the pennyweights; for 20 penny- 
weights, carry 1 to the ounces; for 12 ounces, carry 1 to the lbs; and 
carry 1 for every 10 in the lbs., as in simple addition. 

EXAMPLES, 
lb. oz. dwts. gr. lb. oz. dwts. gr. lb. oz. dwts. gr. 

13. 4712 11 19 17 14. 163 10 15 13 15. 4763 9 13 17 

3714 10 17 15 971 11 14 16 5236 11 19 6 

9713 11 13 17 316 10 13 17 4273 7 13 13 

3174 10 17 12 941 10 11 13 3412 5 12 14 
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APPLIOATION. 

14. — ^Bought 3 dozen of silver spoons, weighing 6 lb. 9 oz. 8 dwt. ; a 
teapot, weighing 8 lb. 2 oz. 16 dwts. 16 grs. ; two salyen, weighing 41b. 
6 oz. 17 dwts. ; a dozen silyer forks, weighing 1 lb. 8 oz. 19 dwts. 22 grs. ; 
what was the weight of all these articles? — Ans. 15 lb. 4 oz. 1 dwt. 14 grs. 

15. — In a serrioe of plate there were 20 dishes, weighing 203 oz. 8 dwt. ; 
36 plates, weighing 408 oz. 9 dwts. ; 5 dozen spoons, weighing 112 oz. 
8 dwts.; 12 salts, weighing 71 oz. 7 dwts.; knives and forks, weighing 
73 oz. 5 dwts. ; two large cups and a tankard, weighing 121 oz. 7 dwts. ; 
with sundry articles, weighing 105 oz. 5 dwts. ; what was the weight of the 
whole? — Ans. 91 lb. 5 oz. 1 dwt. 

QTTBBIES. 

How do yoa bring grains to lbs. T 

Tell how you bring lbs. to grains? 

How do yon prove addition of troy weight? 



ADDITION OF AV0IBDUP0I8 WEIGHT. 

BuLE. — ^For 16 drachms, carry 1 to the ounces; for 16 ounces, carry 1 to 
the lbs.; for 28 lbs. carry 1 to the quarters; for 4 quarters carry 1 to the 
cwts.; for 20 cwts. carry 1 to the tuns; and the tuns as in simple addition. 











BXAHFLES. 
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AFFUOATIOV. 













19. — Bought 5 bags of hops : the first weighed 2 cwt. 3 qrs. 13 lb. ; the 
second, 2 owt. 2 qrs. lUb.; the third, 2 cwt. 3 qrs. 5 lb.; the fourth, 
2 owt. 3 qrs. 12 lb.; the fifth, 2 cwt. 8 qrs. 15 lb.; what was the weight of 
the whole? — Ans. 14 cwt. 

20. — A grocer bought 6 hhds. of sugar; the first weighed 5 cwt. 8 qrs. 
27 lb.; the second, 4 cwt. 1 qr. 19 lb.; the third, 6 cwt. 2 qrs. 20 lb.; the 
fourth, 3 cwt. 3 qrs. 22 lb.; the fifth, 7 cwt. 1 qr. 11 lb.; and the sixth, 
4 cwt. 3 qrs. 17 lb.; what was the weight of all? — Ana. 33 cwt. 1 qr. 4 lb. 



APOTHECABIES' OB CHEMISTS* WEIGHTS. 

BriiE. — For 20 in grains, carry 1 to the scruples; for 3 in scruples, carry 
1 to the drachms; for 8 in dracluns, carry 1 to the ounces; for 12 in ounces, 
carry 1 to the lbs.; and tbe lbs. as in simple addition. 



60 ADDITION. 

EX1MPLE8. 

lb. oz. dr. ec. lb. oz. dr. so. 

19. 174 10 7 1 20. 11 11 5 1 21. 19 11 4 1 

19 11 5 1 12 11 4 2 

11 10 6 2 17 10 5 1 

9 6 11 13 11 6 2 

4 5 4 1 17 10 5 1 

14 1 3 2 12 11 4 1 



lb. 


oz. 


dr. 


8€. 


19 


11 
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1 


14 


10 


5 
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14 


11 
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1 


14 


10 
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17 
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18 


4 


4 


1 



APPLICATION. 

24. — A chemist mixed 5 ingredients: the first -weighed 131b. 7 oz.; the 
second, 11 oz. 7 drs. 13 grs.; the third, 7 lb. drs. 2 scrs.; the fourth, 
11 lb. 3 drs. 1 scr.; the fifth, 15 lb. 5 oz. 7 grs.; what was the weight in 
&I1?—An8, 48 lb. 3 drs. 1 scr. 

QTTEBIES. 

What do you carry ft^m the grains? 
What from the scraples? 
What fjrom the draohms? 
What from the oonoes ? 



LIQUID MEASUBE. 

BtTLE. — For 4 gills, carry 1 to the pints; for 2 pints carry 1 to the 
quarts; for 4 quarts carry 1 to the gallons; for 63 gallons, carry 1 to the 
hogsheads; for 4 hogsheads, carry 1 to the tuns; and the tuns as in sim- 
ple addition. 

EXAMPLES. 

22. 23. 24. 

hhd. gal. qt. pt. g. tan hhd. gal. qt. pt g. tan hhd. gaL qt pt g. 

31 57 2 1 1 37 3 27 2 1 1 39 2 14 1 1 3 
19 17 3 1 3 17 2 60 1 1 3 40 1 57 3 1 2 
17 39 2 1 1 39 1 58 1 1 2 99 1 53 2 1 3 



APPLICATION. 

28. — Bought 3 casks of Scotch malt : the first contained 44 gals. 8 qts. 
1 pt. 3 gls. ; the second contained 37 gals. 2 qts. 3 gls. ; and the third 
measured 61 gals. 3 qts. 1 pt. 2 gills; what did the whole contain? — 
Ans. 144 gals. 2 qts. 

Note. — One gallon of water, weighing 101b. avoirdupois; a pint weighs 
lilb. ; and a bushel weighs 801bs. 

Bepeat the role for Liquid Measure. 



ADDITIOir. 61 



DBY MEASUBE. 



EuiiE. — For 2 pints, carry 1 to the quarts ; for 4 quarts, carry 1 to the 
ffallons ; for 2 eallons, carrr 1 to the pecks j for 4 pecks, carry 1 to the 
bushels ; and ror eieht busnels, carry one to the quarters ; ana the quar- 
ters as in simple ad&ion. 



qrs. b. p. g. b. p. g. q. pt. 

25. 37 1 3 3 26. 27 3 1 1 1 27. 
60 112 26 2000 

14 2 3 23 3 1 1 

15 1 3 1 13 3 1 1 1 



APPLICATION. 



b. p. g. 


q. pt 


31 2 1 


1 


17 1 1 


1 


20 1 1 


1 


37 1 1 


1 1 





82. — Messrs. Losh, Wilson & Bell, of Newcastle, consign to their corres- 
pondent at Hamburgh, on the 1st January, 1853, 27 qrs. 6 b. 8 p. of wheat; 
on the 10th, 88 qrs. 4 b. 2 p. ; on the 14th, 49 qrs. 6 b. ; and on the 20th 
of the same month, 58 qrs. 7 b. 8 p. ; how much aid they export during the 
month? — Ans, 175 qrs. lb. Oq. 

Repeat the role for Dry Measure. 



CLOTH MEASUBE. 

BuLE. — For every 4 nails, carry 1 to the quarters ; for eveiy 4 quarters, 
carry 1 to the yards ; for every 5 quarters, carry 1 to the ells English ; and 
for every 6 quarters, carry 1 to the ells French. 

EXAMPLES. 
yds. qr. na. yds. qr. ns. e. E. qr. ns. e. F. qr. ns. 

28. 36 3 1 29. 374 1 2 30. 421 2 2 31. 312 2 2 

37 1 1 397 2 3 123 13 123 2 6 

14 1 2 462 3 1 210 2 3 314 1 2 

15 2 3 314 2 3 121 12 101 2 2 



APPLICATION. 

37. — A. merchant received seven bales of linen : the first contained 72 yds. 
1 qr. 2 na. ; the second, 20 yds. 3 na. ; the third, 100 yds. ; the fourth, 
36 yds. 3 na. ; the fifth, 46 yds. 2 na. ; the sixth, 71 yds. 2 qr. 1 na. ; and 
the seventh, 46 yds. 1 qr. 2 na. ; how many yards were tnere in edl? — 
Ans. 392 yds. 3 qrs. 1 na. 

Repeat the rule for Cloth Heasnre. 



62 ADDITION. 

LONG MEASURE. 

BuiiE. — ^For 8 barleycorns, carry 1 to the inches ; for 12 inches, carry 1 
to the feet ; for 3 feet, carry one to the yards ; for 5^ yards, carry 1 to the 
poles English ; for 7 yards, carry 1 to the perches Irish ; for 40 poles, carry 
1 to the nirlongs ; for 8 furlongs, carry 1 to the miles. 









EXAMPLES. 
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35. 


36. 




mL far. per« 


ml. fur. 


per. 


ml. for. per. 


ml. far. yds. 


f. in. 


b. 


27 5 37 


176 1 


6 


4 6 20 
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1 10 
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19 6 36 
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8 


6 5 13 


197 6 5 


2 11 
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14 7 16 


197 2 
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7 4 9 


189 5 6 


1 10 
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13 5 26 


101 1 


11 


6 6 12 


214 1 5 


2 11 


1 








APPLIOATIOir. 









43. — James rode 35 mis. 2 for. 34 per. on Monday ; walked 24 mis. 6 fur. 
25 per. 2 yds. on Tuesday ; he rode, on Wednesday, 42 mis. 7 fur. 4 yds.; 
he walked, on Thursday, 15 mis. 4 fur. 38 per. 3 yds.; what distance did he 
travel in the four days ? — Atu, 118 mis. 5 fur. 18 per. 3^ yds. 

Repeat the rale for Long Measnre. 



SOLID MEASURE. 



EuLE. — For every 1728 solid inches, carry 1 to the feet ; for every 27 
solid feet, carry 1 to the yards ; and for every 343 solid yards, carry 1 to the 
perches ; and perches as in Simple Addition. 













EXAHPLES. 
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374 


130 


14 
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314 
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1214 
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13 


^ 


431 


19 24 


1711 


726 
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Repeat the role for Solid Measure. 
















SQUARE 


OR 


LAND 


MEASURE 


1 
1 . 









BuLE. — For every 144 square inches, carry 1 to the square feet; for 
every 9 square feet, carry 1 to the square yards ; for every 49 square yards, 
carry 1 to the square perches or poles ; for every 40 square perches or poles, 
carry 1 to the square acres, and the acres as in simple addition. 
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A. 



40. 



EXAMPLES. 



yds. ft in. 



A. 



147 1 27 23 7 78 

192 2 16 38 4 101 

141 3 39 16 6 140 

175 2 28 39 2 132 



41. 



r. 



yds. ft. in. 



2376 2 16 12 2 140 

1242 3 32 17 7 111 

1723 2 18 32 6 78 

1115 3 19 39 8 132 



Bepeat the rale for Land or Square Mefisare. 



A8TB0N0MICAL TIME 



Bulb. — For 60 seconds carry 1 to the minutes ; for 60 minutes carry 1 
to the hours ; for 24 hours carry 1 to the days ; for 7 days carry 1 to the 
weeks ; for 4 weeks carry 1 to the months ; for 12 months carry 1 to the 
years ; and add the years as in simple addition. 



w. d. h. 



m. 



EXAMPLES. 

s. degs. 



Repeat the rule for Astronomical Time. 
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COMPOUND SUBTRACTION. 

Compound Subtraction teaches to find the difference between 
any two numbers of different denominations. 

KuLE. — Place the lesser number under the greater ; begin at the ri^ht 
hand to subtract, and set down the remainder. The method of proof is 
the same as in simple subtraction. 

EXAMPLES IN COIN. 





1. 




2. 




3. 


4. 


£. 


s. 


d. 


£. 8. 


d. 


£. s. d. 


£. s. d. 


From 12 


13 


% 


19 17 


4f 
2j 


135 17 4i 


176 13 lOt 


Take 11 


7 


11 10 


94 16 If 


57 18 6^ 





^ COMT>OXJ!»D SlTOTRACTIOir. 





6. 


< . 




8. 


^ ^4. d. 


£. s. ft 


£. s. (L 


£. 


s. 


Prom 1000 2 


100 V\ 4 


l;}6 17 2i 
76 19 0| 


746 


18 


Take 000 10 11| 


00 16 8J 


76 


19 



^OTTf. — WTwm tli« lower fartbings are greater, borrofw fitun 4, add <£b 
reoimrifiRT' to tH#9 Icnner, snd <jaiTy I to the penxsB ; when tfaB lower pODos 
iitre higher, horrow from 12, adding the remainder to die leaser, and oanj 
1 to the shillings ; when the shillings are lower, horrow &om 20, adding 
the remainder t^ the leaser, cany 1 to the pounds, and the pounds as in. 
<rifnp)e i9uhtraction. 



TROY WEIGHT. 

JUtlh. — When the lower grains sm ffeater, homw from 24, adding^ tlia 
-fmnmndee to the tipper, and earrj 1 to the dwts^; when die lower dwiik. 
aw greater horrow finom 20, adding 1 to die oss.,- when the lower (xb& avs 
greMw, borrow from 12, and cany 1 to the fts.; and auhstract the Jlis. as 
in simple stihtrsction. 

9. Frr>m 5 6 13 14 10. 374 11 12 6 11. 197 II 13 13 
Take 3 4 6 8 279 10 17 8 178 10 17 10 



RepAttt the mle for .tahtraetmf^ Troy Weiqht. 



AVOrRDTPOIS WEIGHT. 

Knxif. — When the lower drsi. are greater, horrow from 16, and carry 1 to 
the onnceti ; when the lower ovmces are gr«Kter, borrow firom 16, and cazxr 
1 t/> the Ibe.; when the lower lbs, are greater, borrow from 28, and carry 1 
to the qrs.; when the lower qrs. are greater, borrow from 4, and carry 1 to 
fhe ftwtn.j when the lower cwts. are greater, borrow from 20, and carry 1 
to the tons — observing, in each case, to add the remainder to the upper 
numbe r"— ia ad ibe tons as in simple subtraction. 

XXAXFLS3. 

13. 14. 

t. e-wt.qn.Um. oz. At. t. cwt. qrs.Ibs. oz. dr. 

e 14 16 16 2 14 13 13 23 17 3 19 12 12 
4 $ 12 17 3 19 15 15 17 18 3 23 13 13 




ItofsHlherrte for ATobdnwis Weiglit. 
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CHKMISTS' WEIGHT. 

En£E. — When the lower grs. are greater, borrow from 20, and carry 1 to 
the scruples ; when the lower scruples are greater, borrow firom 3, carry 1 
to the drachms ; when the lower drachms are greater, borrow from 8, carry 
1 to the ounces ; when the lower ounces are greater, borrow from 12, and 
carry 1 to the lbs., and the lbs. as in simple subtraction. 

BXAMPIiKS. 

15. 16. 17. 

lb. 02. dr. 8cr. gr. lb. oz. dr. scr. gr. lb. oz. dr. scr. gr. 

lVoml9 8 7 2 19 24 6 5 1 16 27 5 6 1 17 
Take 15 5 5 1 16 19 8 7 2 19 23 7 7 1 19 



Repeat tlie rule for Chemists' Weight. 



LIQUID MEASUBE 



BtTLE. — When the lower pints are gprcater, borrow from 2, and carry 1 to 
the quarts ; when the lower quarts are greater, borrow from 4, and carry 1 
to the gallons ; when the lower gallons are greater, borrow irom 63, and 
carry 1 to the hogsheads ; when the lower hogsheads are greater, bon'ow 
from 4, and carry 1 to the tuns ; and the tuns as in simple subtraction. 





EXAMPLES. 








18. 


19. 






20. 


t. h. g. q. p. 


t. h. g. 


q. p. 


t. 


h. g. q. p. 


From 140 3 56 2 1 


163 2 56 


1 


176 


3 23 1 1 


Take 131 2 50 1 1 


94 3 61 


1 1 


100 


3 39 1 1 



Repeat the rule for sabtracting Liquids. 



DRV MEASURE. 

Rule. — For every 2 pints, carry 1 to the quarts ; for every 4 quarts, 
carry 1 to the gallons ; for every 2 gallons, carry 1 to the pecks ; for every 
4 pecks, carry 1 to the bushels : for every 8 bushels, carry. 1 to the quarters ; 
and the quarters as in simple subtraction. 

EXAMPLES. 

21. 22. 23. 

qrs, b. p. g. q. p. qrs, b. p. g. q. p. qrs. b. p. g. q. p. 

From 136 7 3 1 3 1 204 6 2 2 311 6 3 1 3 1 
Take 52 2 1 2 19 6 3 1 1 1 204 7 2 1 1 1 



Repeat the rule in subtracting Dry Measure. 
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5. 


6. 


7. 




8. 




£. s. d. 


£. 8. d. 


£. 8. d. 


£. 


8. 


d. 


From 1000 2 


100 13 4 


136 17 2| 


746 


18 


^ 


Take 999 19 11 J 


99 16 8^ 


76 19 9| 


76 


19 





Note. — When the lower farthings are greater, borrow from 4, add the 
remainder to the lesser, and carry 1 to the pence ; when the lower pence 
are higher, borrow from 12, adding the remainder to the lesser, and cany 
1 to the shillings ; when the shillings are lower, borrow from 20, adding 
the remainder to the lesser, carry 1 to the pounds, and the poimds as in 
simple subtraction. 



TBOY WEIGHT. 

B>FLE. — When the lower grains are greater, borrow from 24, adding the 
remainder to the upper, and carry 1 to the dwts.; when the lower dwts. 
are greater borrow m>m 20, adding 1 to the ozs.; when the lower ozs. are 
greater, borrow from 12, and carry 1 to the fi)s.; and substract the As. as 
in simple subtraction. 

EXAHFLES. 
Ibs.oz.dwts.grs. lbs. oz. dwts.grs. lbs. oz. dwts. grs. 

9. From 5 6 13 14 10. 374 11 12 6 11. 197 II 13 13 
Take 3 4 6 8 279 10 17 8 178 10 17 10 



Repeat the mle for sabtracting Troy Weight. 



AVOIRDUPOIS WEIGHT. 

Rule. — ^When the lower drs. are greater, borrow from 16, and carry 1 to 
the ounces ; when the lower ounces are greater, borrow from 16, and carry 
1 to the lbs.; when the lower lbs. are greater, borrow from 28, and carry 1 
to the qrs.; when the lower qrs. are greater, borrow from 4, and carry 1 to 
the cwts.; when the lower cwts. are greater, borrow from 20, and carry 1 
to the tons — observing, in each case, to add the remainder to the upper 
number — and the tons as in simple subtraction. 

examples. 
12. 13. 14. 

owtqrs. lbs. oz. dr. t. cwt qrs. lbs. oz. dr. t. owt. qrs.lbs. oz. dr. 

From 16 3 14 6 14 16 16 2 14 13 13 23 17 3 19 12 12 
Take 12 1 8 4 8 12 17 3 19 15 15 17 18 3 23 13 13 



Repeat the rule for AvoirdnDois Weight. 
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chemists' weight. 

E.n£E. — WTicn the lower grs. are greater, borrow from 20, and carry 1 to 
the scruples ; when the lower scruples are greater, borrow £rom 3, carry 1 
to the drachms ; when the lower drachms are greater, borrow from 8, carry 
1 to the ounces ; when the lower ounces are greater, borrow from 12, and 
carry 1 to the lbs., and the lbs. as in simple subtraction. 

EXAMPLES. 

15. 16. 17. 

lb. 0£. dr. 8or. gr. lb. oz. dr. scr. gr. lb. oz. dr. scr. gr. 

lVoml9 8 7 2 19 24 6 5 1 16 27 5 6 1 17 
Take 15 5 5 1 16 19 8 7 2 19 23 7 7 1 19 



Repeat the rule for Chemists' Weight. 



LIQUID MEASUBE 



KtTLE. — When the lower pints are gprcater, borrow from 2, and carry 1 to 
the quarts ; when the lower quarts are greater, borrow from 4, and carry 1 
to the gallons j when the lower gallons are greater, boiTow from 63, and 
carry 1 to the hogsheads ; when the lower hogsheads arc greater, bon'ow 
from 4, and carry 1 to the tuns ; and the tuns as in simple subtraction. 





EXAMPLES. 




18. 


19. 


20. 


t. h. g. q. p. 


t. h. g. q. p. 


t. h. g. q. p. 


From 140 3 56 2 1 


163 2 56 1 


176 3 23 1 1 


Take 131 2 50 1 1 


94 3 61 1 1 


100 3 39 1 1 



Repeat the rule for subtracting Liquids. 



DRV MEASURE. 



Rule. — For every 2 pints, carry 1 to the quarts ; for every 4 quarts, 
carry 1 to the gallons ; for every 2 gallons, carry 1 to the pecks ; for every 
4 pecks, carry 1 to the bushels : for every 8 bushels, carry. 1 to the quarters ; 
and the quarters as in simple subtraction. 



qrs. 

From 136 
Take 52 


21. 

b. p. g. q. p. 

7 3 13 1 
2 10 2 


EXAMPLES. 

22. 

qrs. b. p. g. q. p. 

204 6 2 2 
19 6 3 1 1 1 


qra. 

311 
204 


23. 

b. p. g. 

6 3 1 

7 2 1 


q. 
3 

1 


p- 
1 

I 





Repeat the rule in subtracting Dry Measure. 
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5. 6. 

£. 8. d. £. 8. d. 

From 1000 2 100 13 4 

Take 999 19 llf 99 16 8| 



7. 
£. 8. d. 
136 17 2| 
76 19 9| 


8. 
£. 8. d. 
746 18 3i 
76 19 8| 





Note. — When the lower farthings are greater, borrow from 4, add the 
remainder to the lesser, and carry 1 to the pence ; when the lower pence 
are higher, borrow from 12, adding the remainder to the lesser, and carry 
1 to the shillings ; when the shillings are lower, borrow from 20, adding 
the remainder to the lesser, carry 1 to the pounds, and the pounds as in 
simple subtraction. 



TBOY WEIGHT. 



B>FLE. — When the lower grains are greater, borrow from 24, adding the 
remainder to the upper, and carry 1 to the dwts.; when the lower dwts. 
are greater borrow from 20, adding 1 to the ozs.; when the lower ozs. are 
greater, borrow from 12, and carry 1 to the fbs.; and substract the As. as 
in simple subtraction. 





EXAMPLES. 








Ibs.oz.dwts.grs. 


lbs. oz. dwts.grs. 




lbs. 


oz. dwts. gre. 


9. From 5 6 13 14 


10. 374 11 12 6 


11. 


197 


11 13 13 


Take 3 4 6 8 


279 10 17 8 




178 


10 17 10 



Repeat the mle for subtracting Troy Weight. 



AVOIRDUPOIS WEIGHT. 

RxTLE. — When the lower drs. are greater, borrow from 16, and carry 1 to 
the ounces ; when the lower ounces are greater, borrow from 16, and carry 
1 to the lbs.; when the lower lbs, are greater, borrow from 28, and carry 1 
to the qrs.; when the lower qrs. are greater, borrow from 4, and carry 1 to 
the cwts.; when the lower cwts. are greater, borrow from 20, and carry 1 
to the tons — observing, in each case, to add the remainder to the upper 
number — and the tons as in simple subtraction. 

EXAMPLES. 

12. 13. 14. 

cwt.<ir8. lbs. oz. dr. t. cwt. qrs. lbs. oz. dr. t. cwt. qrs.lbs. oz. dr. 

From 16 3 14 6 14 16 16 2 14 13 13 23 17 3 19 12 12 
Take 12 1 8 4 8 12 17 3 19 15 15 17 18 3 23 13 13 



Repeat the role for AvoirdnDois Weight 
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chemists' weight. 

Iln£E. — When the lower grs. are greater, borrow from 20, and carry 1 to 
the scruples ; when the lower scruples are greater, borrow £rom 3, carry 1 
to the drachms ; when the lower drachms are greater, borrow from 8, carry 
1 to the ounces ; when the lower ounces are greater, borrow from 12, and 
carry 1 to the lbs., and the lbs. as in simple subtraction. 

EXAMPLES. 

15. 16. 17. 

lb. 0£. dr. 8or. gr. lb. oz. dr. scr. gr. lb. oz. dr. scr. gr. 

lVoml9 8 7 2 19 24 6 5 1 16 27 5 6 1 17 
Take 15 5 5 1 16 19 8 7 2 19 23 7 7 1 19 



llepeat the rule for Cbemists' Weight. 



LIQUID MEASUBE 



KtTLE. — When the lower pints are gpreater, borrow from 2, and carry 1 to 
the quarts ; when the lower quarts are greater, borrow from 4, and carry 1 
to the gallons j when the lower gallons are greater, boiTow from 63, and 
carry 1 to the hogsheads ; when the lower hogsheads arc greater, bon'ow 
from 4, and carry 1 to the tuns j and the tuns as in simple subtraction. 





EXAMPLES. 








18. 


19. 






20. 


t. h. g. (j[. p. 


t. h. g. 


q. p. 


t. 


h. g. q. p. 


From 140 3 56 2 1 


163 2 56 


1 


176 


3 23 1 1 


Take 131 2 50 1 1 


94 3 61 


1 1 


100 


3 39 1 1 



Repeat the rule for subtracting Liquids. 



DRY MEASURE 



Rule. — For every 2 pints, carry 1 to the quarts ; for every 4 quarts, 
carry 1 to the gallons ; for every 2 gallons, carry 1 to the pecks ; for every 
4 pecks, carry 1 to the bushels : for every 8 bushels, cariy 1 to the quarters ; 
and the quarters as in simple subtraction. 



21. 

qrs. b. p. g. q. p. 

From 136 7 3 1 3 1 
Take 52 2 1 2 


liiAMl'liJiH. 

22. 

qrs. b. p. g. q. p. 

204 6 2 2 
19 6 3 1 1 1 


23. 

qrs. b. p. g. q. p. 

311 6 3 1 3 1 
204 7 2 1 11 





Repeat the rule in subtracting Dry Measure. 



64 COMPOUND StJBTEACTION'. 

5. 6. 7. 8. 

£. s. d. £. 8. d. £. s. d. £. s. d. 

From 1000 2 100 13 4 136 17 2i 746 18 3j 

Take 999 19 llf 99 16 8^ 76 19 9| 76 19 Sf 



Note. — When the lower farthings are greater, borrow from 4, add the 
remainder to the lesser, and carry 1 to the pence ; when the lower pence 
are higher, borrow from 12, adding the remainder to the lesser, and cany 
1 to the shillings ; when the shillings are lower, borrow from 20, adding 
the remainder to the lesser, carry 1 to the pounds, and the pounds as in 
simple subtraction. 



TROY WEIGHT. 

Bulb. — When the lower grains are greater, borrow from 24, adding the 
remainder to the upper, and carry 1 to the dwts.; when the lower dwts. 
are greater borrow m)m 20, adding 1 to the ozs.; when the lower ozs. are 
greater, borrow from 12, and carry 1 to the fi)s.; and substract the lbs. as 
in simple subtraction. 

EXAMPLES. 
Ibs.oz.dwts.grs. lbs. oz. dwts.grs. lbs. oz. dwts. grs. 

9. From 5 6 13 14 10. 374 11 12 6 11. 197 II 13 13 
Take 3 4 6 8 279 10 17 8 178 10 17 10 



Repeat the rale for subtracting Troy Weight. 



AVOIRDUPOIS WEIGHT. 

Rule. — When the lower drs. are greater, borrow from 16, and carry 1 to 
the ounces ; when the lower ounces are greater, borrow from 16, and carry 
1 to the lbs.; when the lower lbs. are greater, borrow from 28, and carry 1 
to the qrs.; when the lower qrs. are greater, borrow from '4, and carry 1 to 
the cwts.; when the lower cwts. are greater, borrow from 20, and carry 1 
to the tons — observing, in each case, to add the remainder to the upper 
number — and the tons as in simple subtraction. 

examples. 

12. 13. 14. 

cwii-qre. lbs. oz. dr. t. cwt qrs. lbs. oz. dr. t. owt. qr8.1bs. oz. dr. 

From 16 3 14 6 14 16 16 2 14 13 13 23 17 3 19 12 12 
Take 12 1 8 4 8 12 17 3 19 15 15 17 18 3 23 13 13 



Repeat the rule for AyoirdaDOis Weight 



compound subtraction. 65 

chemists' weight. 

E.n£E. — WTicn the lower grs. are greater, borrow from 20, and carry 1 to 
the scruples ; when the lower scruplee are greater, borrow from 3, carry 1 
to the drachms ; when the lower drachms are greater, borrow from 8, carry 
1 to the ounces ; when the lower ounces are greater, borrow from 12, and 
carry 1 to the lbs., and the lbs. as in simple subtraction. 

EXAMPLES. 

15. 16. 17. 

lb. oz. dr. sor. gr. lb, o«. dr. scr. gr. lb. oz. dr. scr. gr. 

IVoml9 8 7 2 19 24 6 5 1 16 27 5 6 1 17 
Take 15 5 5 1 16 19 8 7 2 19 23 7 7 1 19 



Repeat the rule for Chemists' Weight. 



LIQUID MEASURE. 

Rule. — When the lower pints are greater, borrow from 2, and carry 1 to 
the quarts ; when Ihe lower quarts are greater, borrow from 4, and carry 1 
to the gallons ; when the lower gallons are greater, boiTOw from 63, and 
carry 1 to the hogsheads j when the lower hogsheads arc greater, bon'ow 
from 4, and carry 1 to the tuns ; and the tuns as in simple subtraction. 







EXAldTLES. 








18. 


19. 




20. 


t. 


h. g. q. p. 


t. h. g. q. p. 


t. 


h. g. q. p. 


From 140 


3 56 2 1 


163 2 56 1 


176 


3 23 1 1 


Take 131 


2 50 1 1 


94 3 61 1 1 


100 


3 39 1 1 



Repeat the rnle for subtracting Liquids. 



DRY MEASURE. 

Rule. — For every 2 pints, carry 1 to the quarts ; for every 4 quarts, 
carry 1 to the gallons ; for every 2 gallons, carry 1 to the pecks ; for every 
4 pecks, carry 1 to the bushels : for every 8 bushels, carry. 1 to the quarters j 
and the quarters as in simple subtraction. 

EXAMPLES. 

21. 22. 23. 

qrs. b. p. g. q. p. qrs. b. p. g. q. p. qrs, b. p. g. q. p. 

From 136 7 3 1 3 1 204 6 2 2 311 6 3 1 3 1 
Take 52 2 1 2 19 6 3 1 1 1 204 7 2 1 I 1 



Repeat the rule in subtracting Dry Measure. 



^ 



72 COMPOUND MULTIPLICATION. 

27. — ^In a plank 8 ft. 7 in. 4 p. long, and 6 ft. 

9 in. 3 p. broad, how many feet ? ft. in. p. 

8 7 4. 

5 9 8 



Note. — This rule may be applied in finding the 
content of any dimensions in superficial measure, 

and cannot be proved without the aid of the fore- 49 11 10 10 8 Ans, 
going diagram. 



43 8 
6 5 6 
5 8 10 


8 


49 11 10 10 


8 



MULTIPLICATION 
OF WEIGHTS AND MEASURES. 

EXAMPLES. 

28.~Multiply 14 lb. 10 ot. dwts. 21 grs. by 4.— Ans, 69 lb. 4 oz. 

3 dwts. 12 grs. 
29. — ^Multiply 17 ton, 17 cwt. qrs. 24 lb. by 2. — Ans. 35 ton, 14 cwt. 

1 qr. 20 lb. 
30. — Multiply 14 cwt. qrs. 21 lb. oz. 14 drs. by 7.— Ans. 99 cwt. 1 qr. 

7 lb. 6 oz. 2 drs. 
31. — Multiply 10 lb. 6 oz. 4 drs. 1 sc. 17 grs. by 9. — Ans. 94 lb. 11 oz' 

1 dr. 1 BC. 13 grs. 
32.— Multiply 127 yds. qrs. 3 n. by 12.— Ans. 1526 yds. 1 qr. 
38.— Multiply 120 lea. 7 fur. 24 p. by 5.— ^«*. 601 lea. 1 m. 6 fur. p. 
34. — Multiply 46 hdds. 47 gals. 7 pts. by 3. — Ans, 140 hhds, 17 gals. 5 pis. 
35.— Multiply 365 days, 5 hvs. 48 m. 57 sec. by 12.— Ans, 4382 days, 21 
hrs. 47 m. 24 sec. 



COMPOUND DIVISION. 

Compound* Division is dividing compound numbers into any 

proposed number of equal parts. 

BuiiE. — Begin to divide the highest denomination ; if anything remain, 
you must find how many of the next lower denomination that remainder is 
equal to, and add them to the next numbers of the same denomination ; 
and BO proceed with each denomination till the work be done. 

EXAHPIiES OP COIN. 

1. 2. 3. 

£, s. d. £. s. d. £. s. d. 

24-225 2 4 by 2 3 -f- 751 14 7i by 3 4 -^ 821 17 9f by 4. 



£112 11 2 Quot. £250 11 6 J Quot. £205 9 5 A Quot. 

4.— Divide £64 19s. by S6.—Ans, £1 16s. Id. 
6.— Divide £87 14s. 8d. by 48,— -Ans, 16s. Sfd. 



COMPOTTXD DIVISION. 73 

6.— Divide £190 48. 6d. by 4:2.—Ans. £i 10s. 7cl. 
7.— Divide £4567 Os. lOd. bv ^o.—Ans. £83 Os. 8f d. 
8. — Bought 36 yds. of cloth for £17 28.; what was it a yard. — Ans, 9s. 6d. 
9. — If I pay yearly £96 16s. for 120 acres of land, what is it per acre ? — 
Ans. 16s. 
10. — Six persons purchase 3693 acres of land; what was each man's 

share ? — Ans, 615 a. 2 r. 
11. — Bought 132 lb. of green tea for £74 163. ; how must I sell it so as to 
neither gain nor lose by the ba rg ai n ? — Ans. lis. 4d. 

EXAMPLES OP WEianXS AND MKASUBES. 

12. — Divide 8 lbs. 1 oz. 15 dwts. 8 grs. by 2. — Ans. 4 lbs. oz. 17 dwts. 

16 grs. 
13. — Divide 24 tons 14 cwt. qrs. 14 lbs. by 3. — Ans. 8 tons, 4 owt. 2 qrs. 

23i lbs. 
14. — Divide 4 lbs. 11 oz. 4 drs. 2 eors. 12 grs. by 5. — Aits. 11 oz. 7 drs. 

1 scr. 2^ grs. 
15. — Divde 17' cwt. 2 qrs. 27 lbs. 14 oz. 15 drs. by 4. — Ans. 4 cwt. 1 qr. 

20 lb. 15 oz. Ill drs. 
16. — Divide 214 yds. 3 qrs. 2 nls. by 9. — Ans. 28 yds. 8 qrs. 2 nls. 
17.— Divide 22 lea. 2 m. f 26 p. by 9.— Ans. 2 lea. 1 m. 4 f. 20J p. 
18.— Divide 140 a. 2 r. 26 p. by 12.— ^w*. 11 a. 2 r. 35^ p. 
19.— Divide 146 d. 23 h. 24 m. 56 s. by 6.— Ans. 24 d. 11 h. 54 m. 9^ s. 
20.— Divide 147 yds. 2 ft. 11 in. by 10,—Ans. 14 yds. 2 ft. 4/^,- in. 
21.— Divide 24 hhds. 57 gals, by 11.— Ans. 2 hhds. 16 gals. 2 qts. 1 i^ pt- 

22.— Divide 120 eJE. 4 qrs. by Q.—Ans. 16 e.E. qr. 2 na. 
23. — Divide 10 tuns, 1 p. 1 nhd. 60 gals. 3 qts. by 8. — Ans. 1 tun, p. 
1 hhd. 31 gals. 0|qt. 

Repeat the rule for Componnd Division. 



C O M P E N D I U M S . 

PROBLEM 1. 

Sow to find what number of htmdreds, pounds^ ya/rds^ ells^ Sfc.^ may he 
bought for any sum of money ; the price of one being given in any even 
number of shillings. 

Rule. — ^Annex a cipher to the right hand of the given money, and divide 
by half the proposed price. 

EXAMPLES. 

24. — If a yard of cloth cost 8s., how many yards may be bought for £16 ? — 

£. 
4-^160 



Ans. 40 yards. 

25. — How many yards of linen, at 6s. per ycurd, can I have for £48 ? — Ant. 
160 yards. 



\ 



74 COMPENDIUMS OF THE FOREGOING RULES. 

26. — How many cwts. of sugar can I have for £80, if it be sold at 306. per 

cwt.? — Ans, 44 cwt. 1 qr. 21|^ lbs. 
27. — How many cwts. of butter, at 428. per cwt,, can I buy for £126 ? — 

Am, 60 cwt. 

QT7BEY. 

The price of one being given in even shillingst how will yon find the amount of any 
number of hondreds, yards, ells, &o.? Repeat the role. 



LIQUID MEASURE. 

PROBLEM 2. 

Sif knowing the price of a gallon^ iofind the price of a tun, 

KuLE. — To the price of a gallon in pence add one-twentieth of itself, and 
the sum will be the answer in pounds sterling. 

EXAMPLES. 

28. — If a gallon cost 6s. 3d., what will a tun cost ? 

20 -r 75d. 

3 15 



An$. £78 15s. 



29. — If 1 gallon of rum cost 14s. 9d., what is the price of a tun? — Ans. 
£186 17s. 

To reverse this rule. 

From the price of the tim subtract one-third of one-seventh of the price, 
and the remainder will be the price of a gallon in pence ? 

30. — If 1 tun cost £78 158., what is that a gallon ? 

£. s. 
7 4-78 15 



3-r 11 



3 15 



£75 & 75d. = 6s. 3d. per gal. 

Having finished all the simple and compound rules, which, 
it is hoped, will leave the pupil in ftill possession of exercising 
in the different denominations, we next proceed to furnish a 
general rule for the computation of yards, quarters, ells, nails, 
lbs., gallons, &c., to be calculated at any given number of 
pence, from |d. to llfd. per yard, per quarter, per ell, per 
nail, per lb., per gallon, &c., &c. 



COMPENBIXTMS TO THE FOBEGOINO BULES. 75 

BrXiB. — ^Exchange the quantity and price for each other, and multiply by 
the price ; or find the amount at a penny, and multiply by the number of 
pence ; or, if fractions occur, for 4 add ^cL, ^ add id., ^ add ^d., and so on. 

EXAMPIiSa. 

1. — 12 lbs. at 7d. per lb. : say 12d. are Is., and 7 times 1 are 79. 

2. — 24 lbs. at 18d. per lb. : say 24d. are 2b., and 13 times 2 are £1 6s. 

3.-48 lbs. at 9d. per lb. : say 48d. are 4s., and 9 times 4 are £1 16s. 

4. — 13 lbs. at lid. per lb.: say 18d. are Is. Id., and 11 times Is. Id. are 

lis. lid. 
5. — 112 lbs. at lid. per lb.: say 112d. are 9s. 4d., and 11 times 98. 4d. are 

£5 2s. 8d. 
6. — 36 yards, at lid. per yard : say 86d. are 3s., and 11 times 3s. are 

£1 13s. 
7. — 60 gallons, at 7d. per gal. : say 60d. are 5s., and 7 times 5s. are £1 iSs. 
8. — 72 feet, at 5d. per foot : say 72d. are 6s., and 5 times 68. are £1 10s. 
9. — 84 lbs., at 7d. per lb. : say 84d. are 7s., and 7 times 7s. are £2 9s. 
10. — ^96 oz., at 8d. per oz. : say 96d. are 8s., and 8 times 8s. are £3 4s. 
11. — 120 lbs., at lOJ. per lb. : say 120d. are lOs., and 10 times 10s. are £5. 
12.— 132 lbs., at lid.: say 132d. are lis., and 11 times lis. are £6 Is. 
13. — 189 yards, at 9d. per yard : say 189d. are 15s. 9d., and 9 times 15s. 9d. 

are £7 Is. 9d. 
14.— 280 lbs., at lid. per lb.: say 280d. are £1 3s. 4d., and 11 times £1 

3s. 4d. are £12 16s. 8d. 
15. — 126 gallons, at lid. per gallon : say 126d. are 10s. 6d., and 11 times 

10s. 6d. are £5 15s. 6d. 
16. — 252 gallons, at lOd. per gallon : say 252 pence are 21s., and 10 times 

2l8. are £10 10s. 
17. — 300 lbs., at 7d. per lb. : say 300d. are 25s., and 7 times 25s. arie £8 158. 
18. — M)0 yards, at 9a. per yard : say 400d. are 33s. 4d., and 9 times 338. 4d. 
are £15. 

When Fractions occur^ as per rule, for a quarter aUow a ^d.^ 

for a half a \d.y and so on. 

19. — 42^ lbs., at 7d. per lb.: say 42|d. are 3s. 6id., and 7 times 38. 6|d* 

are £1 4s. 9id. 
20. — 65i oz., at 5d. per oz. : say 65id. are 5s. 5id., and 5 times 5s. 5id 

are £1 78. 2id. 
21. — 871 lbs,, at 8d.: say 87fd. are 7s. 3|d., and 8 times 7s. 3id. are 

£2 18s. 6d. 
22. — 99i yards, at 4d. per yard : say 99id. are 89. 3id., and 4 times 8s. 3|d. 

are £1 138. Old. 
23. — 1401 oz., at 7d. per oz. : say 140id. are lis. 8|d., and 7 times lis. 8|d. 

are £4 Is. 10|d. 
24. — 145| lbs., at lOd. per lb.: say 145|d. are 12s. l|d., and 10 times 

12s. If d. dre £6 Is. 4id. 
25. — 37^ yards, at lid. per yard ; say 37id. are 3s. IJd., and 11 times 

3s. l^d. are £1 14s. Ofd. 
26.-260} lbs., at 9d. per lb. : say 260|d. are 21s. 8|d., and 9 times 21s. 8|d. 

are £9 15s. 7Jd. 
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27.— 99f lbs., at lOd. per lb.: say 99fd. are Ss. 3|d., and 10 times Ss. 8|d. 

are £4 Ss. l^d. 
28. — 26| lbs., at 5d. per lb.: say 26H- we 28. 2id., and 5 times 2e. 2^ 

are lis. O^d. 
29. — 88i lbs., at 7d. per lb. : say 88id. are 7s. 4^d., and 7 times 78. 4^d. 

are £2 lis. ofd. 
30.* — 183| yards, at lOd. per yard : say 183|d. are 15s. 3|d., and 10 times 

15s. 3|d. are £7 13s. Oid. 
31. — 21 yards of linen at 7id. per yard : say 21d. are Is. 9d., and 7^^ times 

Is. 9d. are 13s. l^d. 
32. — 27 quires of paper at 9id. per quire : say 27d. are 2s. 8d., and 9^ times 

28. 3d. are £1 Os. 9f d. 
33. — 39 lbs. of cheese at 7f d. per lb, : say 39d. are Ss. 3d., and 7f times 
3s. 3d. are £1 58. 2id. 

When a Fraction is in the Frice. 

Rule. — Call the lbs,, yards, &c., pence, which bring to shillings, and 
pence j multiply by the pence and fraction, as follows : — 

34. — 48 lbs., at 7id. per lb. : say 48d. are 4s., and 7i times 4s. are £1 9s. 
35. — 60 lbs., at S^d. per lb. : say 60d. are 5s., and 5i times 5s. are £1 7s, 6d. 
36. — 72 lbs., at 9f d. per lb. : say 72d. are 6s., and 9f times 6s. are £2 18s. 6d. 
87. — 84 gallons, at ll^d. per gallon : say 84d. are 7s., and 11^ times 7s. are 

£4 Os. 6d. 
38. — 96 yds., at lOfd. per yd. : say 96d. are Ss., and lOf times 8s. are £4 6s. 
39. — 108 yards, at 6^d. per yard : say 108d. are 9s., and Q^ times 9s. are 

£2 15s. lid. 
40. — 125 yards, at ll^d. per yard : say 125d. are 10s. 5d., and 11* times 

10s. 5d. are £6 2s. lid. 
41. — ^138 yards, at lOid. per yard : say 133d. are lis. Id., and lOJ- times 
lis. Id. are £5 6s. 4id. 

Note. — As this rule is of importance to the accountant, it is expected it 
will be studied attentively. It will be found of great service to young men 
and shopkeepers. 



* It is necessary here to explain the application of this rule in the fractions. One 
example will suffice for all : we make use of Uie qnestion No. 90 for the purpose, and 
trust the illustration will appear clear to any capacity. 

We have here 183| yards, at lOd. per yard:— 

s. d. 
183id. = 15s. 3 Id., and 15 3f x by 10 stands thus : 

10 



£7 13 Oi 



% 



We multiply first the numerator of the fraction by 10, saying 10 times | are 50 Sths, 
which is whole numbers, and 2 8ths, or i ; we write down i and carry 6 to the pence, 
and multiply the pence and shillings in the ordinary way, and so on with any other 
uuinber. Kemember, — after multiplying the numerator, ^divide by the denominator, 
and the quotient will be so many pence, setting down the remaining fraction in its 
proper place. 
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"Note. — Every contract beinc made for pounds, shillings, and pence, and 
the standard curi*ency eo established that 12d. make a shilling, and 240d. a 
pound, the equation of these two numbers, properly arranged, with their 
cwnponent parts, embraces the entire of mercantile calculations ; hence the 
system we lay down will be found of the greatest utility to expedite the 
accountant in the discharge of his mercantile pursuits. 



Fop 15 take 1 onc-foorth times 12 

17 ... 1 five-twelfth 12 

,19 ... 1 seven- twelfth ... 12 

, 20 ... 1 two-third 12 

,21 ... 1 three-fourth ... 12 
22 ... 1 eleven-twelfth... 12 



.. 26 ... 2 one-sixth 12 

.. 28 ... 2 one-third 12 

.. 29 ... 2five-tweKth 12 

.. 31 ... 2 seven-twelfth ... 12 

.. 33 ... 2 three-fourth ...12 

.. 35 ... 2 eleven-twelfth ... 12 



.. 37 ... 3 one-twelfth 12 

.. 39 ... 3 one-fourth 12 

.. 41 ... Sfive-twelfth 12 

..43 ... 3 seven-twelfth ... 12 

..45 ... 3 three-fourth ...12 

..47 ... 3 eleven-twelfth... 12 



.. 50 ... 4 one-sixth 12 

.. 52 ... 4 one-third 12 

.. 54 ... 4 one-half 12 

..55 ... 4 seven-tweKth ... 12 

.. 57 ... 4 three-fourth ...12 

.. 59 ... 4 eleven-tw^elfth . . . 12 



For 85 taJke 7 one-twelfth times 12 



..61 ... 6 ono-tTvelfth 12 

.. C3 ... 5 one-fourth 12 

.. 65 ... 5 five-twelfth 12 

..67 ... 5 seven-twelfth ... 12 

.. 69 ... 5 three-fourth ...12 

. . 71 ... 5 eleven-twelfth ... 12 



.. 73 ... 6 one-twelfth 12 

.. 75 ... 6 one-fourth 12 

.. 77 ... 6 five-twelfth 12 

.. 79 ... 6 seven-twelfth ... 12 

.. 81 ... 6 three-fourth ... 12 

.. 83 ... 6 eleven-twelfth... 12 



... 87 


... 7 one-fourth 


.... 12 


... 89 


... 7 five-twelfth .. 


.... 12 


... 91 


... 7 seven-twelfth 


... 12 


... 93 


... 7 three-fourth .. 


.... 12 


... 95 


... 7 eleven-twelfth 


... 12 


... 97 


... 8 one- twelfth ,, 


.... 12 


... 99 


... 8 one-fourth 


....12 


... 101 


... 8 five-twelfth .. 


.... 12 


... 103 


... 8 seven-twelfth 


... 12 


... 105 


. . . 8 three-fourth . . 


.... 12 


... 107 


... 8 eleven-twelfth 


... 12 


... 109 


... 9 one-twelfth .. 


.... 12 


... Ill 


... 9 one-fourth 


.... 12 


... 113 


... 9, five-twelfth .. 


.... 12 


... 115 


... 9 seven-twelfth.. 


.... 12 


... 117 


... 9 three-fourth .. 


.... 12 


... 119 


... 9 eleven-twelftli 


... 12 


... 121 


...10 one-twelfth .. 


.... 12 


... 123 


...10 one-fourth 


.... 12 


... 125 


... 10 five- twelfth .. 


.... 12 


... 127 


. . . 10 seven-twelfth . 


.... 12 


... 129 


. . . 10 three-fourth . . 


.... 12 


... 131 


... 10 eleven-twelfth 


... 12 


... 133 


...11 one- twelfth 


.... 12 


... 135 


...11 one-fourth 


.... 12 


... 137 


...11 five-twelfth .. 


.... 12 


... 139 


...11 seven-twelftli . 


.... 12 


... 141 


...11 three-fourth .. 


.... 12 


... 143 


...11 eleven- twelfth 


... 12 


... 145 


...12 one-twelfth .. 


. .. 12 


... 147 


. . . 12 one-fourth 


.... 12 


... 119 


... 12 five-twelfth .. 


.... 12 


... 151 


...12 seven-twelfth.. 


.... 12 


... 153 


...12 three-fourth .. 


.... 12 


... 155 


...12 eleven-twelfth 


... 12 



Not:r. — The above table should be got off correctly, and when committed 
to memory, the pupil will be able in an instant to tell the amount of any 
quantity, at any price, from 12 to 240. Tliis table is original, and constructed 
to facilitate the calculation of either even, odd, evenly oven, evenly odd, oddly 
odd, composite, plain, solid, perfect, harmonic, and square numbers, in any 
case, as far as 12 reaches. 
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EXERCISE I. 

Given the value of an Integer^ either dbstraot or applicate, to determine the 
value of any proposed number or specie of the same kind, hy the equation 
of the number twelve. 

Bulb. — Call the pence which one costs shillings, and it is done. If a 
halfpenny, fartliing, or three farthings, be affixed to the price, call the half- 
penny sixpence, and count threepence for each farthing;. If fractions occur 
for i, say Ud., |, 4id.j |, 7id.; ^, Id.; A, ^^i A, '^d. j i,2d.; 
h lOd. 

The reason of the above rule is founded on this obvious principle : — ^Whem 
a lb. costs Id., one shilling will be the cost of 12 lbs., that is, a sniUlng to the 
penny. Hence, in general, as many pence as a lb. costs, as many shillings 
will 12 lbs. cost ; also, if a lb. costs a halfpenny, 12 lbs. will cost sixpence^ 
and if a lb. costs a farthing, 12 lbs. will cost threepence j which is the rea- 
son of calling the pence shillings, the halfr>enny sixpence, and threepence 
for each fartmng, and so with any fractional part, or parts of a shilling. 

This general proposition and its equivalent envelopes the 
^hole i^stem of mercantile calculations, and can be briefly 
analvzed into three particular cases. 

First, the number whose value is required, must be either 
equal, greater, or less than 12. If 12, agreeably to this system^ 
dt admits but of one infallible rule ; if less, of three ; and if 
greater, of four operative ones. 

With respect to the particular cases, observe, that a nimiber 
less than 12, may be an exact measure of 12, or prime to it; 
also, a nimiber greater than 12 may be a multiple of 12, or 
prime to it. Each of these cases will be minutely considered, 
and careMly arranged under its distinct head ; and as 12 is the 
equation to this section, we shall first take it into consideration. 

Knowmg the price ofl^ to find the value 4>f 12, as per rule. 

C&M the pence which one costs shillings, and it is done : if a hal^nny, 
farthing, or three farthings, be affixed to the price, call the halfpenny six- 
pence, the farthing threepence, the three farthings ninepence, and this wiU 
give the true answer. For example — if a lb. ot sugar cost seven pencej, 
12 lbs. will cost as many shillings $ if a lb. cost 6^*^ call the sixpence six 
shillings, and the halfpenny sixpence, and it will be the price of 12 lbs. 

Also, if a lb. cost 9id., call the 9d. nine shiUings, and 3d. for the far* 
tiling, you have the price of 12 lbs. — 9s. 3d. Again, if a lb. cost 5|d., call 
the 5d. five shillings, and count 9d. for the three farthings, you have the 
price of 12 lbs. = 5s. 9d. 

Finally, if the price per integer should amount to shillings, pence, &c., 
reduce the shillings and pence to pence ; cidl the pence shilUngs, and you 
have the amount of 12 lbs., as per rule. 

A few examples will render this exercise familiar, which the learner is 
particularly cautioned not to pass over, until he is able to tell at once the 
amount of 12, at any proposea price per integer, whieh is best effected by 
f tiidying attentiyelj and practising the following examples. 
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PROBLEM 1. 



1. — ^At I7id. per yard, what is the vahie of 12 yards ? — Am. 17b. 6d. 
2. — ^At 16|d. per lb., what is the yalue of 12 lbs.? — Ans. 15». 9d. 

Note. — ^The pupil is to answer such queries as soon as proposed, bj 
allowing a shilling to the penny, sixpence to the halfpenny, and threepenoe 
to each farthing, and take the fractional parts of a shilling, as laid down in 
the rule, 

EXAMPLES. 

3. — 12 lbs., at 8d. per lb.? — Atu. Ss. • 

4.— 12 lbs., at 71d. per Ib.P—^w*. 7s. 9d. 

5.— 12 lbs., at 15id. per lb.?— ^dUw. ISs. Sd, 

6.— 12 lbs., at I7f d. per VbJf^-Aiu. 17b. 9d. 

7.— 12 pbinks, at 28|d. per plank ?—Ans. £1 38. 6d. 

8.— 12 yards, at 24|d. per yard ?—An8, £1 48. 6d. 

9. — 12 yards of red baize, at 2s. 6d.?— Ana. £1 10a. Od. 
10.— 12 Ibf. of salmon, at 28. 7 id- per lb.?— ^»«. £1 lis. 6d. 
IX*^ — 12 gallons of ginger wine, at 8s. 9id. per gallon? — £5 5s. dd. 
12. — 12 pairs of siK stockings^ at 48. lOd. per pair ? — Ans, £2 18s. 
1^.-12 cambric shirts, at 12s. lOid. per shirt ?—^»«. £7 14s. 6d. 
14. — 12 dozen of wax candles, at 9s. 8d. per dozen ? — Aru. £4 16b. 
15. — 12 yards of silk yelyet, at 16s. 9d. per yard ? — Ans, £10 Is. 
16.— 12 yds. of broad cloth, at 178. Hid. per yd.?— ^«*. £10 16s. 6d. 
17. — 12 flannel waistcoats, at 26. 91 d. each ? — Aru. £1 13s. 6d. 
18.— 12 bushels of pollard, at 2s. did. per \mihfA?—Ans. £l 7s. 6d. 
19. — 12 maps, at IBs. per map ? — Ans. £9 128. 
20. — 12 dressing cases, at 88. 9id. a piece ? — Ans. £5 5s. 6d. 
21. — 12 candlesticks, at 5s. lOid. a piece ? — Ans. £3 10s. 3d. 
22. — 12 dozen of sherry, at £1 188. 9d. per dozen ? — Ans. £23 58. 
23. — 12 yards' of brocade, at 78. 9|d. per yard? — Ans. £4t 138. 7id. 
24. — 12 pieces of calico, at 5s. 3^d. per piece ? — Ans. £3 8s. 5d. 

25. — 12 dozen of ribbon, at 48. 7id. per dozen? — Ans. £2 15s. lid. 
26. — 12 pieces of muslin, at 98. 5|4. per piece ? — Ans. £5 18s. 5id. 
27.— 12 lbs. of thread, at Is. ll|d. per lb.?— ^«*. £1 38. lOd. 
28. — 12 pieces pf lawn, at 138. 9^d. per piece ? — Ans. £8 5s. lOid. 
29. — 12 ounces of silyer, at 4b. 7^^d. per ounce? — Ans. £2 158. 2\A, 
^.—12 lbs. of silk, at lis. 8f2sd. per lb.?— ^jw. £7 Ob. 5id. 

FBOBLEM 2. 

To calculate the amount of amy mmberfrom 12 to 24. 

Rule. — Call the pence, &c., which the integer costs shillings, which 
increase by the same part of itself that the excess is of 12, if the excess be 
an exact measure of 12 ; but if prime, add the yalue of the prime part -, the 
sum will be the yalue of the proposed number. 

EXA11PLE8. 

31. — What is the yalue of 18 lbs. of beef, at 5 id. per lb.? — Ans. 8s. 3d. 
32. —What is the price of 17 lbs. of butter, at 13id. per lb.?— -4 jm. 188. 9id. 
33. — What is the amount of 19i stones of flour, at 2b. 5id. per stone ?-^ 
Ans. £2 78. Hid. 
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34. — AYhat wDl 23 lbs. of tea come to, at Gs. 7^d. per lb.? — Ans. £7 12s. 4id. 
35.— AVhat will 22 lbs. of coffee come to, at Is. 9id. per lb.?— ^w*. £1 

19s. lO^d. 
36. — What will 17 stones of sugar come to, at 6s. lOfd. per stone? — 

Ans. £6 17s. 2f d. 
37. — What will 16^ yards of cloth come to, at iSs. 6id. per yard ? — Ans. 

£12 lOs. 7TVi- 
38. — What will 14| cwt. of sugar come to, at £1 19s. 7d. per cwt.? — Ans. 

£29 3s. lOid. 
39. — What will 13f gallons of brandy come to, at 15b. 9id. per gallon ? — 

Ans. £10 17s. ltd. 
40. — What is the price of 19^^ reams of paper, at 7s. 9id. per ream? — 

Ans. £7 12s. 4Jd, 
41. — ^What is the amount of 23^ lbs. of leather, at 28. 81d. per lb.? — Am. 

£3 38. 7|d. 

PROBLEM 3. 

ITie reverse : having the amount of twelve, to find thejprice of one. 
Rule. — As many shillings as twelve are worth, so many pence will one cost. 

EXAMPLES. 

42. — If 12 pigeons cost 8s., what is one worth ? — Ans. 8d. 
43. — 12 yards of linen cost 168., what is the price of one? — Ans. Is. 4d. 
44. — If 12 pairs of stockings cost 4s. 8d,, what is that a pair ? — Ant. 4f d. 
45. — Bought 12 gallons of cider for £1, what is that a gallon ? — Ans. Is. 8d. 
46. — Paid £1 lOs. for a dozen silk handkerchiefs, what were they a piece ? — 

Am. 2s. 6d. i 

47. — Gave £2 14s. for 12 yds. of kersey, what is that per yd.? — Am. 4s. 6d. 
48. — 12 geese for £3 128., what is that a piece ? — Ans. 6s. 
49. — Paid £6 for a dozen hats, what is that for one ? — Ans. 10s. 
50. — If I pay £3 168. for 12 yards of holland, how much is that a yard ? — 

Ans. 6s. 4d. 
61. — If I buy a doz. rose trees for £2 10s., what is one worth ? — Am, 48. 2d. 
52. — 12 lamps for £3 9s., what is that a piece ? — Ans. Ss. 9d. 
53. — If a dozen of gloves cost £2 168., what is that a pair ? — Am. 48. 8d. 
54. — 12 cloth caps for £1 7s., what is that for one ? — Ans. 28. 3d. 
55. — 12 baskets of fruit for £1 158., what is that each ? — Am. 2s. lid. 
56. — 12 window bhnds for £4 18s., what is that for one ? — Am. 88. 2d. 
57. — 12 bottles of port wine cost £2 8s., what is that a bottle ? — Ans. 48. 
58. — 1 doz. of champagne cost 5 guineas, what is that a bottle ? — Am. 88. 9d. 
59. — 12 pair of candlesticks for £2 16s., what is that a pair ? — Am. 4s. 8d. 
60. — A dozen of tent wine for 24s. 6d., what is it a bottle ? — Ans. 28. Oid. 

PROBLEM 4. 

Having the price of any number of widoh 12 is the multiple^ to find tlie 

price of one. 

Rttlk. — Find how many twelves are in the number of articles ; then 
bring the amount into shillings, and divide by the number of twelves ; the 
result will be the price of one in pence. 
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EXAMPLES. 



61. — Bought 48 pairs of scissors for £1 48., what is that a pair ? — Ans. 6d. 
62. — 72 yards of drab oloth for £3 6s., what is that a yard P — Ant, lid. 
63. — 48 chair covers for £1 16., what was the price of one ? — Ant, 9d. 
64. — 12 dozen of mould candies for £3 ISs., what la that a lb.? — Ant, 6id. 
65. — 60 brass finger plates for £7 lOs, what is one worth P — Ant, 28. 6d. 
66. — 120 flower pots for £2, what is one worth at that rate P — Ant. 4d. 
67. — 36 work-boxes for £4 19s., what is the price of one ? — Ant, 28. dd. 
68. — 132 arithmetics for £4 19s., what is the price of one? — Ana, 9d. 
69. — 108 pieces of dinner service for £2 Ss., what is that a piece ? — Am, 5d. 
70. — 96 glass frames for £62 168. what is that a piece ? — Ant. ISs. Id. 
71. — 84 packages, value £23 2s., what is each one worth ? — Ant, Ss. 6d. 
72. — 72 yards of cambric for £16 10s., what was it a yard ? — Ant, 4b. 7d. 
73. — li a servant's wages be £20 a year, what is that per month? — 
Ana, £1 13s. 4d. 

Repeat the rale for fiuding the price of any number of which 12 is a multiple, the 
price of one being given. 

PROBLEM 5. 

The amount of any number of arUclet given, not an even multiple of 12, to 

find the value of one, 

KiTLE. — 1. Call the number of articles pence. 2. If these pence amount 
to shillings and pence, divide' the shillings of the given value by the shil- 
lings, and the pence also by the pence. If both the pence and shillings 
give the same product, that number is the value of one article in pence. 

EXAMPLES. 

74. — If I pay £2 9s. 7d. for 85 lamp glasses, what is the cost of one ? 

85 glasses as pence = 7s. Id. 
£2 9s. 7d. = 498. 7d. Divide 49s. by 7s. = 7d., price of one lamp. 

Divide 7d. by Id. = 7d. 

Note. — Observe, the product of both divisions is 7 ; therefore, the price 
of one lamp is 7d. 

75. — 107 yards of printed calico for £4 Os. 3d., what was it per yard ? 

8. d. s. d. 8. d. 8. 
Yards as pence, 107 == 8 11. 8 11 - 80 3 = 9 = 9d., value of 1 yard. 
£4 Os. 3d. = 80 3. 

Observe, that 8 is contained in 80 exactly 10 times ; but 11 cannot be 
divided into 3 ; therefore take one less, and carry the surplus to the pence 
and divide by 11, and the sum 9 = 9d. is the result. Adopt a similar course 
in every other case. 

76. — Bought at a sale 42 salvers for £1 18s. 6d., what was that a piece ? — 

Ana, lid. each. 
77. — Bought 61 sheets of card-board for £1 Os. 4d., what was one worth ? 

Ana. 4d. 
78. — ^If I pay £1 48. 6d. for 98 lemons, what is that for one ? — Ana. 3d. 
79. — Bought 109 knives for £2 5b. 6d., what are they a piece ? — Ana, 5d. 

G 
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80. — 50 flower pots for 8s. 4d., what is one worth ? — Am, 2d. 

81. — Bought 9y hand screens for £3 12s. 9d., what was that for each ? — 

Ans. 9d. 
82. — 37 drawing copies for £1 13s. lid., what is one worth ? — Ans, lid. 
83. — ^If 63 squares of glass cost 15s. 9d., what is one worth ? — Afu, 3d. 
84. — ^Bought 50 turkey eggs for £1 Os. lOd., what were they apiece? — 

Ans. 5d. 
85. — If 37 rabbits cost £1 13s. lid., what is one worth ? — Ans, lid. 
86. — If the carriage of 107 tons cost £3 2s. 5d., what is that per ton P — 

Ans. 7d. 
87. — If the laying of 91 feet of railway cost £3 Os. 8d., what is that per 

foot f^Ans. 8d. 
88. — If 115 measures of strawberries cost £4 15b. lOd., what did one cost ? 

Ans, lOd. 
89. — If 83 pickled tongues cost £3 2s. 3d., what is one worth ? — Ans, 9d. 
90. — If 77 quarts of oil cost £3 lis. 4d., what is one worth ? — Ans, 8d. 
91. — ^Bought 127 candlesticks for £5 5s. lOd., what is the price of one ? — 

Am. lOd. 
92.— If 88 lbs. of beef cost £1 168. 8d., what is it a lb.?— ^w*. 5d. 
93. — ^If 113 peaches cost £2 16s. 6d., what is one worth ? — Ans. 6d. 
94. — Bought 55 bushels of beans for £2 10s. 5d., what is that a bushel ? 

Ans. lid. 
95. — 35 ounces of thread for £1 3s. 4d, what is that per ounce — Ans. 8d. 
96. — ^Bought 22 hand baskets for 18s. 4d., what is that a piece ? — Ans, lOd. 
97. — 129 door handles for £4 16s. 9d., what is that a piece ? — Ans, 9d. 
98. — 40 nectarines for 13s. 4d., what is that for one ? — Ans, 4d. 
99. — If 105 padlocks cost £4 16s. 3d., what is one worth ? — Ans. lid. 
100. — 32 cards of steel pens for £1 9s. 4d., what is one worth? — Ans. lid. 
101. — If 71 lbs. of sugar cost £1 Os. 7d., what is it a pound ? — Ans. 5d. 
102.— If 140 lbs. of sugar cost £5 16s. 8d., what is that a Ih.?— Ans. lOd. 

PEOBLEM 6. 

To calculate far any multiple of 12, or for a/ny number that contains 12, 

evenly^ the price of one being given. 

Rule. — Call the pence shiUings, the halfpenny 6d., and count 3d. for 
every farthing, as taught in rule the first ; which multiply by the number 
of twelves contained in the given number j the result will be the answer. 

Reason, — When the price of one in pence is called shillings, it is the 
value of 12 ; and when the value of 12 is multiplied by the number of 
twelves, the result is the amount of the given nmnber. 

103.— What is the price of 24 lbs. of beef, at 3f d. per lb.? 

Write 3s. 9d. for Sfd., and it is the value of 12, per rule the first, and 
this multiphed by 2, the number of twelves contamcd in the given number, 
the result is the answer. 

?. fl. 
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104.— Wliat are 24 lbs. of cheese worth, at Bid. per lh.?^Ans, 128. 6d. 

105. — ^What are 36 lbs. of mutton worth, at 4|d. per lb.? — Ans. ISs. 6d. 

106.— 72 lbs. of lamb, at 9id. per Ih.?— Ana. £2 ISs. 6d. 

107.— 84 yards of silk velyet, at 98. 8f d. per yard.— -4«*. £40 17b. 3d. 

108.— 60 lbs. of currants, at 6|d. per Ib.P— ^«w. £1 13s. 9d. 

119.— 96 parlour locks, at 3s. 7id. each ?—Ani. £17 8s. 

110. — 48 sets of fire irons, at 5s. 5id. a set ? — Ana. £13 2s. 

111. — 120 pair of gloves, at 2s. S^-d. a pair ? — Ana. £13 158. 

112.— 84 yards of Flanders lace, at 7s. ll^d. per yardf-^Ana, £38 88. 6d. 

113.— 120 gallons of rum, at 138. lOd. per gallon ?—-4«*. £83. 

114.— 60 lbs. of tobacco, at 3s. S^d, per Ih,?— Ana. £9 178. 6d. 

115.— 96 lbs. of green tea, at 8s. 9d. per \h,?—Ana. £42. 

116.-132 qrs. of barley, at £1 Ids. 9d. per qr.?— Ana. £222 158. 

117.— 108 yards, at 2s. 9id. per yard ?—Ana. £15 Is. 6d. 

118.-132 yards, at 6s. 3id. per yard ?—Ana. £41 10s. 6d. 

129.-144 yards, at 78. 9id. per yard?— ^i«*. £55 19s. 

120.— What are 84 lbs. of leather worth, at 3id. per lb.? — Ana. £1 68. 8d. 

121. — ^What are 120 stones of oats worth, at 7d. per stone ? — Ana. £3 10s. 

122. — ^What are 240 ounces of spice worth, at 8d. per ounce ? — Ana. £8. 

123. — What are 480 yards of calico worth, at 9d. per yard ? — Ana. £18. 

124. — What are 600 yards of Unen worth, at lid. per yard ? — Ana. £27 10s. 

126. — ^What are 840 lbs. of cheese worth, at 7d. per lb.? — Ana. £24 10s. 

126.— What are 1080 lbs. of starch worth, at 7d. per lb.?— ^»w. £31 lOs. 

127.— What are 1200 lbs. of coffee worth, at 8d. per lb.?— -4ii*. £40. 

128.— What are 1320 yards of stuff worth, at 9d. per yard ?—Ana. £49 10s. 

QUEBT. 
How do you calculate the amount of any maltiple of 12? Oiye the rule and the reason. 

PEOBLEM 7. 

Having the price of one, to know the amount of any number greater than 12, 

hut prime to it, at the aame rate per integer. 

Bulb. — Set down the price of twelve ; multiply by the number of 
twelves contained in the given number, to which add the amount of the 
prime part ; the aggregate will be the amount of the proposed numben. 

SXAHPLSS. 

129. — ^What is the amount of 25^ stones of wheat, at 17id. per stone P 
£. 8. d. £. B. d. 

17 6x2 Otherwise : 2 2 6 

5 3f its one-eighth. 



15 
2 2i £1 17 2i See rule for scores. 



£1 17 2i 



130. — What is the price of 73 lbs. of butter, at 6Jd. per pound? — Ana. 

£1 19s. 6id. 
131. — ^What is the amount of 85 lbs. of beef, at 3id. per pound ? — Ana. 

£1 3s. Oid. 

G 2 
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132. — What is the price of 137 lbs. of worsted, at 17id. per Ib.P — Ans, 

£9 19b. 9id. 
133.— What will 90 lbs. of tobacco come to> at Ss. 6fd. per lb.?— ^w. 

£15 188. 9d. 
134. — Vfhskt is the price of 54 stones of flotu*, at 2s. S^d. per stone P — Anf, 

£6 3s. 9d. 
135. — What is the amount of 104 yards of broad cloth, at Ss. 6id. per 

yard ^—Ans. £4A lOs: 6d. 
•136. — What is the price of 47 owt. of fine floor, at 16s. 8id. per ewt.? — 

Ans. £39 5s. 3H' 
137. — What is the cost of 76 gallons of rum, at 14s. Bid. per gallon? — 

Ans. £55 178. lOd. 
138. — ^What is the price of 130 gallons of wine, at 17s. 9|d. per gallon ? — 

Ans. £115 15s. 7id. 
139. — What will the yearly rent of a iarm, containing 52 acres, come to, at 

£1 3s. 6d. per acre?— ^«m. £61 2s. Od. 
140. — What is the amount of 27i cwt of sugar, at £2 12s. 6d. per cwt.? — 

Ans. £72 3s. 9d. 
141. — What is the price of 127 yards of cambric, at 8s. 9f d. per yard P — 

Jns. £55 19s. 2id. 

QUEET. 

To tiud the amoant of any number, greater than 12, but piime to it, how do you 
proceed ? Give the rule. 



CALCULATION OF LACE. 

As this branch of mercantile business varies much in price, and 
frequently embraces a variety of fractions, often presenting 
difficulties to both buyer and seller, the following questions will 
be found sufficient to facilitate the accountant in totting up 
the amount of any quantity, at any price, with the greatest 
despatch. The same method may be applied in other calcula- 
tions wherever fractions are annexed to the price ; it may also be 
used with great advantage in interest, measurement of either 
superfices or solids, &c. 

Rule. — Apply the dozen as before directed. For ^y count lid. ; for 
i^ei |d. J for ^, fd. 

EXAMPLES. 

1. — What is the amount of 2 doz. of Nottingham lace, at 16 ^\d. per yd. ? 

Operation. 

8. d. 8. d. 
12 yds. at 1 4 Jg a=16 Of, which double for 2 dozen. 

2 



k 



£] 13 li Am. 
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2. — ^What will 2^ dozen of edgmg come to, at 3^. per yard ? 

8. d. 
12at3fd=3 9 
21 



7 6 

1 lOi price of i dozen. 



Ans. 9 4i 



3. — What is the amount of 5i dozen of thread lace, at Is. lOg^d. per 

yard?— ^«*. £6 la. 2jii,d. 
4. — What will 9^ dozen figured lace come to, at 9^'^ per yard ?— ^iw. 

£4 7b. 3td. 
5, — Tell the amount of 16i dozen of silk lace, at 58. 7id. per yard ? — Ans, 

£54 148. lOid. 
6. — What will 23| dozen of French laee come to, at 2s. 11 ^^^d. per 

yard?— ^I«*. £41 98. 10|d. 
7. — If a yard of flowered laoe cost 38. 2^^d,, what will 27f dozen come 

to?— Ans. £53 2s. Sf^d. 
8. — If a yardof fimcy Brussels lace cost 98. 10 ^gd, what will 47i dozen 

come to?— Ans. £280 28. Of|d. 
9. — What will 76f dozen of hlond lace come to, at 98. b^^d, per yard ? — 

Ans. £434 9s. 6ffd. 
10. — 127i dozen of fitncy wrought lace, at 2s. 1^^ P^ yard? — Ans. £165 

78. Ofd. 
11.— 325i dozen of cambric lace, at 98. 7ff^- P«^ yard?— ^n*. £1876 

158. lO^fd. 
12.— 13i dozen of kid gloves, at Is. 11 ^d. a pair ?—Ans. £15 138. Ofd. 
13. — 97i dozen of silk stockings, at 7s. S^^d. a pair? — Ans. £423 Ss^ 

9«4. 
14. — 143i dozen of cotton hose, at ^i^d. per pair ? — Ans, £52 128. 7id. 

PROBLEM I. 

To find the price of a j^oss, the price of tm arUcle being ffhen. 

Rule. — Reckon the pence in the price oi one artide as shillings, and 
the number of pence in these shillings will be the price of a gross in 
shillings. 

Rectson, — Because, taking the pence in the price as shillings is the 
same as multiplying by twelre, and taking these shillings as pence again is 
the same as multiplying by twelre anotbor time, and 12X12 *» 144 » one 
gross. 

15. — One gross, at 4d. each ? — Ans. 48s. 

16. — One gross, at.2id. each ? — Ans, 30s. 

17.— One gross, at Sid. each ^-^Ans, 89s. 

18. — One grotSy at 7id. each ^-^Ans, 98b. 
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19.— One 
20.— One 
21.— One 
22.— One 
23.— One 
24.— One 
25.— One 
26.— One 



gross, 
gross, 
gross, 
gross, 
gross, 
gross, 
gross, 
gross. 



atSid. each?— 
at 9id. each ?- 
at Hid. eack? 
at 12id. each ? 
at 13^. each ? 
at 16|d. each ? 
atl9id.ea€h? 
at2d|d. each? 



Ant. 998. 

A»8. 114s. 

Ans. 1418. 

— Ans, 1478. 

Am, 162s. 

—Ana, 198s. 

u^fw. 231s. 

Ans, 285s. 



PROBLEM 2. 

J?y hnowtng the price ofagross, to find fhe price of a yard, 

Bi7LB» — ^Multiply the price of the gross by 10, subtract i of the prodact, 
and you have the answer in farthings. 



27. — If a gross cost £1 Is., what 
will one yard cost ? 
£. 8. 
1 1 
10 



EXAUFLES. 

28.— If a gross cost £2 2s., whtti 
will a yarcl cost P 
£. s. 
2 2 
10 



i-rlO 10 
3 10 



7 0*7 for- or Ifd. Ans. 



H-21 
7 O 



14 = 14 far., or 3id. Af, 



And so on of any other. 



PROBLEM 3. 

To find the price per scorcy the price of one being given. 

BuLE. — Call the shillings pounds, and then see what proportion the 
pence bears to the shillings, which you are to add to the shillings also for 
pounds. 

EXAMPLES. 

29. — Twenty pair of gold ear-rings, at 19s. 9d, per pair? — Ans. £19 15s. 

Meason. — 9d.==i of a shilling — and 15s. =i of a pound. 

30.— Twenty yards of broad cloth, at lis. 6d. the yard ^—Ans £11 lOs. 
31. — Tweniy volumes of Burn's poems, at 138. 9d. a piece? — Ans, £13 158. 
32. — Twenty pairs of men's shoes, at 7s. 3d. the pair? — Ans, £7 5s. 
33. — Twenfy tea kettles, leaded, at 4s. 9d. each ? — Ans, £415s. 
34. — ^Twenty bibles, morocco binding, at 39s. 9d. a piece ? — Ans. £39 15s. 
35. — Twenty rosewood work-boxes, at 178. 6d. a piece ? — Ans, £17 10s. 
36. — Twenty stones of white sugar, at 8s. 9d. per stone ? — Ans, £8 158. 
37.— Twenty legs of mutton, at 13s. 6d. a leg f—Ans. £13 10s. 
38. — Twenty bushels of apples, at 7s. 3d. a bushel? — Ans. £7 58. 
39.— Twenty sacks of flour, at £2 7s. 6d. a sack ^-^Ans, £47 10s. 
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40. — Forty table ooyers, at 128. 6d. each ?—Aru. £25. 

41.— Sixty mahogany chairs, stuffed, at £1 2b. 9d. a piece? — Ans. £68 Ss. 

42. — Eighty counterpanes, cotton knap, at 128. 2d. a piece ? — Atu. £48 

13s. 4d. 
43. — One hundred silver tea spoons, at lis. 4d. each P — Ans. £56 18b. 4d. 
44. — One hundred and twenty bouquets of flowers, at 8s. 8d. each P — Ant. 

£49 10s. 
45.— Twenty-five silk vests, at £1 2s. 9d. a piece P—^fl«. £28 8s. 9d. 
46. — Thirty pairs of trousers, at 168. 3d. a pair ? — Ans, £24 78. 6d. 
47. — Thirty-five pairs of short boots, at lis. 3d. a pair? — Ans. £19 18s. 9d. 
48. — Forty-five bonnets, at £1 68. 8d. a piece ? — Ans. £60. 
49. — One bundred and forty-five flower stands, at 13s. 8d. ? — Ans. £9 Is. 8d. 
50. — Fifty-five pairs of silk stockings, at 128. 7d. a pair? — Ans. £34 12s. Id. 
51.— One hundred and sixty sets of chess-men, at 98. 3d. a set P— ^fw. £74. 
52.— Sixty-five yards of white silk, at 17s. 9d. per yardP— ^w*. £57 13s. 9d. 
53. — Seventy work-baskets, at 38. 6d. each P — Ans. £12 58. 
54.— One himdred and eighty pairs of plated candlesticks, at 18s. 3d. per 

pair P — Ans. £164 5s. 
55. — Seventy-five Britannia teapots, at 7b. 2d. each? — Jns. £26 17s. 6d. 
56. — One hundred and forty Fronch silk knaps, at £1 5s. 6d. each P — Ans. 

£178 10s. 
57. — Ninety gold rings, at 138. 4d. each ? — Ans. 60. 
58. — Two hundred yards of cambric lawn, at £1 4s. 5d. per yard ? — Ans. 

£244 3s. 4d. 
59. — ^Two hundred and twenty acres of land, at £1 7s. 6d. an acre ; wliat 

is the yearly rent ?—Ans. £302 lOs. 
60. — ^Thirty pounds, at 4s. per lb. P — Ans. £6. 
61. — Fifty pounds, at 58. 6d. per Ib.P— ^iw. £13 158. 
62.— Forty pounds, at 68. 3d. per lb. ?—Ans. £12 10s. 
63. — Sixty pounds, at 2s. 8d. per lb. ? — Ans, £6 15s. 
64. — Eighty pounds, at 48. 6d. per lb. ? — Ans. £18. 
65. — One hundred pounds, at 58. 8d. per lb. ? — Ans. £26 5s. 
66. — Two himdred pounds, at 68. per lb. ? — Aru. £60. 
67. — Two hundred pounds, at 5s. 68. per lb. P — Ans. £55. 
68. — Four hundred pounds, at 78. 3d. per lb. ? — Ans. £145. 
69. — Six hundred pounds, at 98. 9d. per lb. ? — Ans. £292 10s. 
70. — Eight hundred pounds, at 128. per lb. ? — Ans. £480. 
71. — One thousand pounds, at 28. 3a. per lb. ? — Ans. £112 10s. 

QUEBY. 
The price of a score being given, how do yon find the price of one article? 

PROBLEM 4. 
To find the value of 100 articles^ the price of one being given. 

BuLE. — For every farthing in the price, take as many pence, and twice 
as many shilUnffs. Thus, 1(X) pencils, at l^d. each, is 128. 6d. — six being 
the number of farthings. 

Reason. — Because, by taking a penny for everv farthing, is the same as 
multiplying by four, and taking two shillings K>r every farthing, is the 
same as multiplying by ninety-six, and 96+4=100. 
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XXAHFLES, 

72. — One handred oranges, at 2id, each ? — Ant. £1 Os. lOd. 

78. — One hnndred cop7-b<>ok8» at 4H- each ? — >^«*. £1 178. ^. 

74. — One hundred yards of toweling, at 5id. per yard ? — Ana, £Z 3s. 9d, 

76. — One hundred battens, at Is. 7id. a piece? — Am. £8 Os. 6d. 

76. — One hundred quarts of rinegar, at Is. 8fd. a quart ? — Ans, £6 Is. 3d. 

77. — One hundred hearth brushes, at 2s. 3id. a piece ? — Ans. £11 7s. Id. 

78. — One hundred cakes of Windsor soap, at 9f d. a cake? — Ans. £4 Is. 3d. 

79. — One hundred jards of mason work, at 6fd. a yard? — Ans. £2 78. lid. 

80. — One hundred perches of sewering, at Ss. 7id. per perch? — Ans, £18 

2s 6d. 
81. — One hundred cloth caps, at l^d. each ? — Ans. £8 Os. 5d. 
82. — One hundred sticks of sealing wax, at 7\d. a stick ? — Ans. £3 Os. 5d'. 
88. — One hundred China basons, at 7f d. a piece ? — £3 48. 7d.' 
84. — One hundred guard chains, at 78. Ofd. a piece? — Ans. £87 16s. 3d. 
85. — One hundred yards of silk twist, at Ss. ll^d. per yard? — Ans. £19 

13s. (M. 
86. — One hundred gold watch chains, at 17s. lOd^. each? — Ans. £89 

6s. 6d. 
87. — One hundred yardi of silk binding, at 14§d. a yard? — Ans. £6 Os. lOd. 
88. — One hundred gross of steel pens, at 13s. 9|a. the gross ? — Ans. £69 

Is. 3d. 

PROBLEM 5. 

By knowing the amount o^lOO, to find the price of one. 

RuLB. — To eight times the amount add one-fifth of itself and the sum 
is the answer in farthings. 

EXAMPLES. 



80.— If 100 articles cost £2 188. 4d., 
what is one worth ? 
£. fl. d. 
2 18 4 
8 



5^23 6 8 
4 13 4 



Ans. £28 0«28 far., or 7d. 



91 .—If 100 geese cost £11 ISs. 4d., 
whiit iH that a piece ? 
£. 8. d. 
11 13 4 
8 



5-^93 6 8 
18 13 4 



Ans. £112 0»112f or 28. 4d. 



90.~If 100 yards cost £5 168. 8d. 
what will one cost ? 
£. 8, d. 
5 16 8 
8 



6-146 13 4 
9 6 8 



Ans. £56 = 56 far., or 14d. 



92.— If 100 lbs. of tea cost £27 lOs., 
what will one cost ? 
£. 8. d. 
27 10 
8 



5-r-220 
44 



Ans.£2G4i 0=264f. orSs. 6d. 




BY THE EQUATION OF TWO HUNDRED AND FORTY. 89 

As the table of 12, with its component ports meet all cal- 
culations up to this stage, we now introduce to the student a 
new table, with the equation of 240, similarly constructed, which 
will prove of great utility, and may be carried on to infinity. 



For 340 take 1 five-twelfth times. . . . 

. . 350 1 eleven-twenty-fourth 

. . 360 .... 1 one-half 

. . 370 .... 1 thirteen-24th 

. . 380 .... 1 seven-twelfth 

. . 390 1 five-eighth 

. . 400 .... 1 two-third 


240 
. 240 
. 240 
240 
240 
240 
240 
240 
240 


For 700 take 
.. 710 .... 
. . 720 ... . 
.. 730 .... 
.. 740 .... 
.. 7,50 .... 
. . 760 .... 
.. 770 .... 
. . 7H0 .... 


2 eleven- twelfth times 240 

2 twenty-tbree-24th.. 240 
3 240 

3 one-twentv.fonrth .. 240 

3 one-twe]fth 240 

8 one-eighth 240 

3one.8ixth 240 

3 five* twenty-fourth . 240 
3 one fourth 240 


. . 410 .... 1 seventeen-24th 

. . 420 .... 1 one three-fourth 


.. 430 .... 1 nineteen-24th 

.. 440 .... 1 five-sixth 

. . 450 .... 1 seven-eighth 

. . 460 1 eleven-twelfth 

. . 470 .... 1 twenty-three-24th. . . . 

. • 4o0 .... « ...................... 

.. 490 .... 2 one-twentT fourth .. 

.. 500 2 one-twelfth 

. . 510 .... 2 one-eighth 


240 
240 
240 
240 
240 
240 
240 
240 
240 


. . iW) .... 
.. 800 . .. 
.. 810 .... 
.. 820 .... 
. . tMU .... 
. . 040 .... 
. . OuO .... 
. • oOU .... 
.. 870 .... 


3 seven.24th 

3 one-third 

3 three-eight 

3 five-twelfth 

3 eleven-24th 

3 one-half ......... 


240 
240 
240 
240 
240 
240 
. 240 
240 
240 


3 thirteen 24th 

3 seven-twelfth . . . 
3 five eighth 


. . 620 .... 2 one-sixth 


240 
240 
240 
240 
240 
240 
240 
, 240 
240 


. • ooO .... 
. • cftiv • • . • 
. . WJki .... 

.. 910 .... 
.. 920 .... 

• • vtlU • • • • 

• • <f4U • • • • 

• • l7tKI ■ • • B 

• • (fOI/ » • • • 


3 two-third 


240 
240 
240 
240 
240 
240 
240 
240 
240 


.. 6:W .... 2 five-twenty fourth .. 

.. 540 .... 2 one-fourth 

.. 660 .... 2seven.24th 

. . 560 .... 2 one-third 


3 seventeen-24th .... 
three-three-fourth ., 

3 nineteen-24th 

3five*8izth 

3 seven-eighth 

3 eleven-twelfth .... 
3 twenty-three-24th. 
4 


.. 570 .... 2 three-eighth 

.. 580 .... 2flve-twe&th 

.. 590 .... 2 eleven-twenty* fourth 
. . 600 2 one-half 


.. 610 .... 2 thirteen- 24th 

.. 620 .... 2 seven-twelfth 

.. 630 .... 2flve.eitfhth 

.. 640 .... 2 two-third 

. . 650 .... 2 8eventeen-24th 

.. 660 .... 2 three-fourth 

.. 670 .... 2 nineteen-24th 

.. 680 2 five-sixth 

.. 600 .... 2 seven-eighth .... 


240 
240 
240 
240 
240 
240 
240 
240 
240 


.. 1000 .... 
.. 1200 .... 

• • iTTtXf • • • • 

• • 1680 • • • • 
.. 1920 .... 
.. 2160 .... 
.. 2400 .... 
.. 2640 .... 


4 one>sixth 


240 
. 240 
240 
240 
240 
240 
240 
240 
. 240 


5 


6 


7 


8 „ 

9 


10 


11 


12 





Note. — The pupil is reoommeuded to get off the above by rote, as its 
object is to facilitate the progress of those who wish to become quick and 
expert calculators. The ingenious boy will see that the intermediate num- 
bers between the tens can be found at once — that the system is ffeneral, 
and will answer any number proposed. This case also obviates the old Kule 
of Three system ; a hateful remembrance to those who have spent years over 
it, and a terror to the tyro who has the dreary path before him. 



EXERCISE II. 

I7te price o/ one hei/n^ given to calculate the amount of two hundred and 

forty ^ at any price. 

BuLE. — Call the pence which the unit costs pounds, and it is done. If a 
halfpenny, fsurthing, or three fiirthings be affixed to the pence, caU the half- 
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penny ten shillings, and count fire shillings for each fiirthing ; if fractions 
be annexed, for i take 2s. 6d ; i\ , 28. j A 5 Is. 8d. ; 1^ , Is. 3d. ; 3^ 1 7id. ; 
A, 3fd.; and lis, l|d. 

Season. — ^If a pound costs a penny, 240 lbs. will cost a pound. Hence, 
in general, as many pence as the pound costs, as many pounds will be the 
co^ of 240 lbs ; if 1 lb. costs a halfpenny, 240 lbs. wiU cost ten shillings $ 
if a lb. costs a farthing, 240 lbs. will cost fiye shillings ; if a yard costs id,, 

240 yards will cost 2s. 6d. ; for iV? t«ke 2s. ; iVj Is. 8d. ; iV> Is. 3d. ; 
^V» 7id. ; for "sV? take 3|d. ; TaT> l|d. Therefore the rule is correct to 
call the pence pounds, the halfpenny ten shillings, and fiye shillings for each 
farthing, and in proportion for each, fraction. 

EXAMPLES. 

1. — 240 yards, at 19id. per yard ? — Ans. £19 Bs. 

2. — ^240 reams of paper, at 4s. 9d. per ream ? — Ans. £57. 

3.— 240 lambs, at 7s. 7|d per lamb f—Ans. £91 15s. 

4. — 240 yards of ribbon, at Is. If d. per yard ? — Ans. £13 15s. 

5.— 240 lbs. of tea, at 58. 9dJ.?— ^w*. £69 15s. 

6.— 240 lbs. of indigo, at 8s. 7id. per lb. ?—Ans. £103 10s. 

7. — ^240 cwt. of Cheshire cheese, at £2 19s. 9id. a cwt. ? — Ans. £717 6s. 

8.— 240 silyer forks, at 15s. llf d. per fork ?—Ans. £191 15s. 

9. — 240 chased silyer salvers, at 23s. 7id. a piece ? — ^£283 5s. 
10. — 240 quarters of oats, at 54s. 9id per quarter ? — Ans. £657 5s. 
11.— 240 firkins of butter, at 56s. 2|d. per firkin f^Ans. 674 15s. 
12. — 240 cwt. of iron, at 15s. ll^d. per cwt. ? — Ans. £191 6s. 
13.— 240 roofing tUes, at Is. 9|d. a piece?— ^w*. £21 158. 
14. — 240 pairs of tweezers, at Is. Hid. a pair ? — Ans. £23 58. 
15.— 240 gallons of brandy, at 16s. 9d. a gallon ?—Ans. £201. 
16.— 240 tons of iron, at £13 lOs. per ton f—Ans. £3240. 
17. — 240 yards of Brussels carpeting, at 7s. lid. a yard ? — Ans. £95. 
18. — 240 dozen of Flanders lace, at 3s. 8f d. per dozen ? — Ans. £44 15s. 
19.— 240 cwt. of Cheshire cheese, at £2 12s. 6d. per cwt.? — Ans. £630. 
20.— 240 yards of Yorkshire cloth, at 16s. 7id. per yard ?—Ans. £199 16s. 
21.— 240 yards, at 3s. 7|d. per yard ?—Ans. £43 2s. 6d. 
22.— 240 yards, at 5s. 9 ji^d. per yard ?—Ans. £69 Is. 8d. 
23.— 240 yards, at 7 ^d. per yard ?—Ans. £7 3s. 9d. 
24.— 240 yards, at 3 i^d. per yard ?—Ans. £3 Os. 7Jd. 

25. — ^240 yards of ribbon, at 2|d. per yard?— ^»j. £2 I7s. 6d. 
26.-240 yards of lace, at 3^^d. per yard?— ^>m. £3 38. 9d. 
27.— 240 yards of fringe, at 2Ad. per yard?— ^iw. £2 Is. lOid. 
28.-240 yards of calico, at 5^ Jd. per yard ?—Ans. £5 16s. 3d. 
29.— 240 yards of silk, at 9^ d. per yard ?—Ans. £9 6s. 7td. 

PROBLEM 2. 

To calculate for any number commensurate wUh 240. 

BuLE. — Call the pence which the integer costs pounds, the halfpenny 
ten shillings, and reckon a crown for each farthing, which multiply by the 
number of times the given number contains two hundred and forty ; the 
result will be the amount. 
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What is the amount of each of the following commodities, at their re- 
spective prices per integer ? 

EXUfFLSS. 

30.— What are 480 yards worth, at I7fd. per yard ? 

£. s. 

17 15 

2 



Ana, £85 10 



31.— What are 720 lbs. worth, at 7id. per lb.?— .4»*. £21 16s. 
32. — ^What are 960 stones of barley worth, at lO^d. per stone? — Am, £42. 
33.— What are 1200 lbs. of beef worth, at 4id. per lb.?— ^»w. £21 5s. 
34. — ^What are 1440 lbs. of tobacco worth, at 38. 9d. per lb.? — Ana. £270. 
35.— What are 1680 lbs. of snuff worth, at 6s. 5id. per lb.?— uiiw. £458 10s. 
36.— What are 1920 lbs. of mutton worth, at 7d. per lb.?— ^n*. £56. 
37.— What are 2160 yds. of linen worth, at 15id. per yd.?— ^iw. £152 10s. 

PROBLEM 3. 

The amount of any number greater than 240, hut prime to it. 

KuLE. — Call the pence, &c., which the integer costs pounds ; then multi- 
ply by the number of times that 240 is contained in the given number : 
add the yalue of the prime part, and the sum will be the amount. 

EXAMPLES. 

38. — ^What is the amount of 247 stones of wheat, at 15f d. per stone ? 

£. s. d. s. d. 

15 15 1 3f 

9 2i 7 



Ana. £16 4 2i 9 2i 



39.-967 lbs. of rice, at 4id. per lb.?— ^iw. £17 23. 5£d. 
40.-1209 lbs. of sugar, at 6id. per lb.? —Ana. £32 14s. lO^d. 
41.— 1199i lbs. of tea, at 5s. 5id. per lb.?— ^w. £327 8s. 7|d. 
42.-7191 lbs. of honey, at 2f d. per lb.?— ^w*. £11 48. lOH- 

PROBLEM 4. 

To calculate the amount of any aliquot part of 240, at any price per integer. 

Rttus. — ^OaU the pence pounds, and take the aliquot part of 240 for the 
amount proposed. 

EXAMPLES. 

43. — ^What is the value of 20 stones of wheat, at 17id. per stone 

£. 8. d. 
17 5 



20 the one-t^-elfth £18 9 Ana. 
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44.— 30 lbs. of coffee, at 18d. per lb. ?—Ans. £2 68. 

45. — 40 pecks of oats, at 15^d. per peck ? — Ans. 0Z lis. 8d. 

46. — 48 stones of bran, at lOd. per stone ? — Ans. £2. 

47. — 60 stones of flax, at 3s. 7id. per stone ? — Atis. £10 17s. 6d. 

48. — 80 stones of wool, at lis. llfd. per stone? — Ans. £47 IBs. 4d. 

49.— 120 lambs, at 7s. 7fd. per l&mh?— Ans. £45 178. 6d. 

PROBLEM 5. 

To find the value pf any number less than 240, so that the deficiency may be 

an aliquot part thereof, 

BuLE. — From the price of the integer, written as pounds, take said part ; 
then the excess of the cost of 240, aboye the cost of the part, will be the 
cost of the proposed number. 

EXAKFLES. 

50. — What is the value of 160 stones of wheat, at I6d. per stone ? 

£15, the cost of 240. 
One-third 5, the cost of 80, the deficiency. 

£10, value of the proposed number. 



51.— 180 lbs. of beef, at 4id. per lb.?— ^n*. £3 78. 6d. 
52,-200 lbs. of iron, at 2id. per lb.?— ^»*. £1 178. 6d. 
53.— 220 lbs. of sugar, at 6id. per \h.?'-Ans. £5 19s. 2d. 
54.— 210 lbs. of coffee, at Is. 8d. per lb.?— ^»w. £17 lOs. 

PROBLEM 6. 

The amount of cmy number greater than 240, so that the excess may he an 

aliquot part thereof. 

Rule. — Write the pence as pounds, to which add such part of the same, 
as the excess is of 240 ; the sum will be the amount. 

examples. 

55. — What is the value of 260 lbs. of madder, at 2s. 7id. per lb. ? 

£. 8. d. 

31 10 the price of 240. 
20 is one-twelfth 2 12 6 the price of 20. 



£84 2 6 Ans. 



66.— What are 270 lbs. worth, at 13id. per lb. ?—Ans. £15 3s. 9d. 
57.— What are 280 lbs. worth, at 9id. per lb. f—Ans. £10 16s. lOd. 
58.— What are 300 lbs. worth, at Hid. per ib. —Ans. £14 Is. 8d. 
69.— What are 320 lbs. worth, at Sfd. p9r lb. ?--Ans. £11 13s. 4d. 
60.— What are 360 lbs. worth, at 16^d. per lb. f—Ans. £23 12s. 6d. 
61. — What are the price of 400 lbs. of cheese, at If d. per pound ? — Ans. 

£2 18s. 4d. 
62.— What are 420 lbs. worth, at 15id. per lb.?— ^«w. £27 28. 6d. 
63.— What are 440 yards worth, at 9id. per yard ?— uIim. £16 198. 2d. 



i 
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64. — ^What are 460 ounces worth, at ll^d. per ounce ? — Ant, £22 Os. lOd. 
65. — What are 480 stones worth, at lOid. per stone ? — Ans. £20 10s. 
66. — ^What are 500 stonse worth, at lOfd. per stone ? — Ant, £22 Ts. lid. 
67.— What are 620 yards worth, at 6id. per yard ^—Ant. £14 Is. 8d. 
68. — What are 540 stones worth, at 17d. per stone ? — Ant. £88 5s. 
69.— What are 560 lbs. worth, at Hid. per lb.?— ^iw. £26 5s. 
70.— What are 600 lbs. worth, at 18fd. per lb.?— ^w*. £46 178. 6d. 
71.— What are 640 lbs. of soap worth, at 1\di.^Ant, £19 68. 8d. 
72.— What are 600 lbs. of loaf sugar worth, at lO^d. per lb. ^-^Ant. £26 5b. 
73.— What are 680 lbs. of raisins worth, at 9id. per lb. ^—Ant, £26 4e. 2d. 
74.— What are 700 lbs. of tea worth, at 38. 9id. per lb. ^—Ant, £182 146. 2d. 
75. — ^What are 720 lbs. of ginger wOTth, at 5id. per lb. ? — Ant. £16 lOs. 
76.— What are 740 lbs. worth, at 41d. per lb. ?—Ant. £126 8s. 4d, 
77.— What are 760 lbs. worth, at 18id. per lb. ?— uiw*. £58 lis. 8d. 
78.— What are 780 lbs. worth, at I7d. per lb. ?— -4w«. £65 58. 
79.— What are 800 lbs. worth, at 19d. per lb. ?— ^jw. £63 68. 8d. 

This mode of calculation may be carried as far as you please. 
It is evident how any odd number may be computed: it is 
only requisite to find the amount of the even part, as is already 
shown, to which add the value of the prime part, and you have 
the total. 

PROBLEM 7. 

To calculate the amount of 240, or any number commenturate with 240, at 
poundt, thillings^ pence, farthinfft, Sfc.y per integer. 

EuLE. — First, find for 240, at so many pounds ; then for the shillings, 
^ence, farthings, fractions, &c. : all tliese sums added will gire the amount 
required. 

EXAMPLE. 

80. — What is the value of 240 lbs. of green tea, at £1 78. 7i. per lb. ? 

£ 8. d. 

240 at 1 = 240 

240 at 7 = 84 

240 at 7 = 7 

240 at 0^ = 10 



£331 10 Ant. 



EXPLAlfATION. 

240 lbs., at one pound, will be two hundred and forty pounds ; 
240 lbs., at seven shillings per lb., will be eighty-four pounds; 
240 lbs., at sevenpence per lb., will be seven pounds ; and 240 
lbs., at one hal^enny per lb., will be ten shillings ; making in 
all £331 10s. 

• To impress this more forcibly on the mind, let the following 
questions be solved by the same peculiar artifice. : — 
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81.— 720 sheep, at £2 18s. 7cL eBLch?—Ans, £1929. 

82.— 480 yards of doth, at £1 13s. 7icL per yard f—Ana. £807. 

83.— 360 ounces of gold, at £8 Ss. 4id. per o\mce?—Ans. £1230 15s. 

84.-960 cwt. of sugar, at £2 lis. 4d. per cwU—Ans. £2464. 

85.— 1200 lambs, at lis. 7d. each?— -4w. £695. 

86.— 1440 gallons of brandy, at £1 38. 9d. per gallon ?—-4»m. £1710. 

87.— 1680 quarters of wheat, at £2 12s. 7d. per quarter ?—.4««. £4417. 

88.— 1920 quarters of barley, at £2 Is. lOd. per quarter ?—An8. £4016. 

89.— 2400 yards of silk, at £3 Is. 7d. per yard ?—Ans. £7390. 

90.— 2880 ounces of gold, at £4 15s. lOd. per oz. f—Ans, £13800. 

91.-17841 lbs. of silver, at £3 5s. 9d. per lb. ?—,Jm, £5866 lOs. lOid. 

92.— 1873i cwt. of tallow, at £2 13s. 5d. per cwt. ?—Ans. £5003 2s. 9id. 

93.— 1381f cwt. of sugar, at £2 9s. lOd. per cwt. ?—An8, £3442 17s. 2id. 

Note. — If the number proposed be odd, first find the amount of the 
even part, to which add the yaLxxe of the odd number. 

PROBLEM 7. 

To compute any quantity in whole nunibers, at an integral number of shilUngs 

per integer. 

Rule. — Multiply the proposed number by half the price, when even, or 
by half the greatest even number contained therein ; when odd, double the 
unit's figure of the product for shilluigs, the remainder will be pounds ; but 
for the odd part, add its amount, at a shilling per integer. 

EXAMPLE. 

94. — At 13s. per yard, what is the value of 83 yards ? 

83 yards 
6 



49 16 at 12s. 
83s. are 4 3 



£53 19 Ana. 



95.— 270 yards, at 2s. per yard ? — Ans, £27. 

96.— 650 lbs. of tea, at 48. per lb. ?—An8. £130. 

97. — 640 yards of silk, at 68. per yard ^—Ans. £192. 

98.-572 yards of velvet, at 8s. per yard ?—Ans. £228 16s. 

99.-673 yards, at 10s. per yard ?—Ans. £336 lOs. 
100.-763 yards, at 128. per yard ?—Ana, £457 16s. 
101. — 656 yards, at 14s. per yard ? — Ans. £459 4s. 
102.— 873 gallons, at 16s. per gallon ?—Anjf. £698 8s. 
103.-875 cwt., at 188. per cwt. f—Ans. £787 10s. 

Eeason. — ^There are six twos contained in the greatest even number in 13, 
and when 83 is multiplied by 6, it produces 498 twos, the tenth of whic^ 
will be pounds ; but its tenth is the whole product of the units* figure, 
which is multiplied by two, producing; shillings, being the same in efi*ect 
as multiplying it by 20, and diyiding the result by 10. 
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The weight of wool varies in different places ; and the author 
thinks it but justice to both buyer and seller, to give the follow- 
ing table according to custom and denomination, with a few 
examples in each case, which will render the calculation familiar 
imder any head : — 

TABLE OF THE WEIGHTS OF WOOL. 



General Weights. 

7 pounds make 1 clove. 

2 cloves, or 14 lbs 1 stone. 

2 stones, or 28 lbs 1 tod. 

6i tods 1 wey. 



In some parts of England, 
15 pounds make 1 stone. 

2 stones, or 30 lbs 1 tod. 

8 tods, or 240 lbs 1 pack. 

In Ireland, 16 lbs. make ...1 stone. 



PROBLEM 1. 
Having the price per Ib.^ to find the price per stone q/*14 lbs. 

KuLB. — Call the pence shillings, and to that sum add one-sixth of itself, 
and you have the result. 

EXAMPLES. 

1. — If a pound of wool cost I7d., what is the cost of a stone ? 

d. 8. d. 

17 = 17 

^ 2 10 



Ans. 19 10 



2. — If a pound cost 23^d., what vdll a stone come to ? — Ans. £1 7s. 5d. 
3. — If a lb. cost 3s. 9id., what is a stone worth ? — Ans. £2 13s. 4id. 
4. — If a lb. cost 5s. 6id., what will a stone come to ? — Ans. £3 17s. S^d. 

PROBLEM 2. 

Sating the price per lb., to know the price per stone q/*15 lbs. 

Rule. — Call the pence, &c., which the lb. costs, shillings, to which add 
one-fourth of itself, and jou have the amount per stone ; and as 16 lbs. 
make a stone in Ireland, call the pence also shillings, to which add one- 
third of itself, and jou have the amount for a stone of 16 lbs. 

Meason. — In either of the above cases, when you call the pence shillings, 
you have the value of 12 lbs., and when you add the one-sixth, you have 
the amount of a stone of 14 lbs. ; the one-fourth, you have the value of a 
stone of 15 lbs. ; the one- third, you have the value of a stone of 161bs. 

EXAMPLES OF 15 LBS. 

5. — Wliat will a stone of 15 lbs. come to at 28. If d. per lb. 

s. d. £. s. d. 
2 11 = 1 5 9 
One-fourth 6 5i 



Ans. £1 12 2i 



{ 
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6. — If 1 lb. cost IS^d., what will a stone come to ? — Ans. 16s. lOH- 
7. — If a lb. cost 2s. 7id., what will 7 stone come to ? — Ana. £13 133. 5id. 
8. — If a lb. cost Is. 9id., what will 9 stone come to? — Ans. £12 Is. lO^d. 
9. — ^If a lb. cost 3e. lid., what cost 11 stone ? — Ans. £25 ISs. 7id. 
10.— What will 12 stone come to, at 3s. 7id. per lb. ?—Ans. £32 Os. 6d. 

EXAMPLES OF 16 LBS. 

11. — What will a stone come to, at 28. 5id. per ft.? 

6. d. £. s. d. 

2 51 = 1 9 6 

One-third 9 10 



Ans. £1 19 4 



12.— If 1 lb. cost I7f d., what cost a stone ? — Ans. £1 3s. 8d. 

13. — If 1 lb. cost 13id., what cost 1 stone ? — Ans. 18s. 

14. — If 1 lb. cost 16id., what cost a stone ? — Ans. £1 Is. 8d. 

15. — If 1 lb, cost 28. lOi-d., what is a stone worth ? — Ans. £2 5s. 8d. 

16. — If 1 lb. cost 3s. 3id., what will 9 stone come to? — Ans. £23 178. 

17. — If 1 lb. cost 48. 7id., what will 12 stone cost ? — Ans. £AAi 4s. 

Note. — A pack of wool contains 240 lbs., consequently a pack of 15 lbs. 
to the stone contains 16 stones ; a pack of 16 lbs to the stone contains 15 
stones : so by either pack, stone, or lb., you have the result instantane- 
ously, at any proposed price per pack, per stone, or per lb. 

PROBLEM 3. 
By havinff the price of a lb., to know the amount per pack. 

Rule. — Call the pence which a lb. costs pounds, the half-penny ten 
sliillings, and each farthing five shiUings, and you have the amount per 
pack ; and as often as 240 is contained in any number, so many times the 
pence of one will be the amount required. 

examples. 

18. — 1 pack of wool, at 15|d. per lb. ? — Ans. £15 15s. 
19.— 1 pack of wool, at I7id. per lb. ? — Ans. £17 lOs. 
20. — 1 pack of wool, at 13id. per lb. ? — Ans. £13 5s. 
21. — 1 pack of wool, at 14id. per lb. ? — Ans. £14 10s. 
22. — 2 packs of wool, at 15f d. per lb. ? — Ans. £31 10s. 
23. — 3 packs of wool, at I7id. per lb. ? — Ans. £51 158. 
24. — 4 packs of wool, at 16|d. per lb. ? — Ans. £67. 
25. — 5 packs of wool, at 18id. per lb. ? — Ans. £91 Ss. 
26.-7 packs of wool, at 23|d. per lb. ?—Ans. £166 6fl. 
27.— 11 packs of wool, at 21id. per lb. ?~Ans. £236 10s. 
28.— 12 packs of wool, at 25|d. per lb. ?— £309. 

Note. — The calculation of feathers, bran, or barley, is the same, because 
each of these standards contain as many integers of its own denomination 
as a stone of wool contains pounds. 

Reason. — When you estimate a stone at a pound, it will be worth Is. 3d. 
for 16 lbs. ', Is. 4d. for 15 lbs. ; and le. 544. for 14 lbs. 



INTUITIVE CAX.GTJI.ATI0Br8. 97 

EXERCISE III. 

THE CALCULATION OP WHEAT. 

PBOBLEM 1. 

Kwwinff the price per Hone, tojind the amauniper barrel, 

BuiiE. — CUl the pence which the stone costs pounds, and its one-twelfth 
will be the amount per barreL 

Season. — ^When you write the pence as pounds, you have the amount of 
240, the one-twelfth of whidi will be the yalue of 20 stones, or one barreL 

EXAKPLB. 

1. — ^At 15id. per stone of wheat, what is that per barrel ? 

£, 8. d: 
15 10 



Ans.— 20 is one-twelfth, £1 5 10 

PBOBLEM 2. 

Honing the amount per barrel, to know the price per Hone, 

Bulb. — Multiply the price per barrel in shillings by 3, and divide the 
product by 5, the quotient will be the price of the stone in pence. 

EXAMPLE. 

2. — ^At 35s. per barrel, what is that per stone ? 

8. 

35 
3 



5-^105 



Ans. 21d. per stone. 

Proof. — 5s. is the price of a barrel, at 3d. per stone, and 7 times 5 make 
358., the amount of tne barrel ; therefore the analogy is correct. 

3. — 18 bushels, at 5s. 4d. per bushel ? — ^Ans. £A 16s. 

4.-26 bushels, at 4s. lOid. per bushel ?— Ans. £0 68. 9d. 

5. — 31 bushels, at 68. 3id. per bushel?— Ans. £9 14s. 4id. 

6. — 37 bushels, at 7s. 5|d. per bushel ?— Ans. £13 168. Sfd. 

7. — 15 quarters, at £2 Is. 9d. per quarter P — Ans. £31 68. 3d. 

8. — 19 quarters, at £2 12s. 7d. per quarter ? — Ans. £49 19s. Id. 

9. — 23 quarters, at £2 9s. 3d. per quarter ? — Ans. £56 128. 9d. 
10.— 31 quarters, at £2 lis. lOd. per quarter ?— Ans. £80 68. lOd. 
11.— 37 quarters, at £1 19s. lid. per quarter ?— Ans. £73 168. lid. 

H 
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CALCULATION OF TLOUK. 

PROBLEM 3. 

To calculate for any number of stones or hags, at any price 

per stone, per bag, Sfc. 

BxTiiE. — Call the pence which a stone costs shillings, the shillings and 
pence which a hag costs pounds, and calculate on the general principle bj 
the equation of 12 and 240, as before. 

12. — 13 stones of flour, at Is. 3d. per stone ? — Ans. 16s. 3d. 
13. — ^14 stones of flour, at Is. 4d. per stone ? — ^Ans. IBs. 8d. 
14. — 15 stones of flour, at Is. B^d. per stone ? — Ans. £1 Is. lO^d. 
15. — 17 stones of flour, at Is. 6id. per stone ? — Ans. £1 58. lOid. 
16. — 18 stones of flour, at Is. Hid. per stone ? — Ans. £1 15s. 3d. 
17. — 19 stones of flour, at 2s. 3|d. per stone ? — Ans. £2 3s. Hid. 
18.— 20 bags of flour, at 278. 9d. per bag ?— Ans. £27 15s. 
19.— 30 bags of flour, at 298. 3d. per bag ?— Ans. £43 17s. 6d. 
20. — 40 bags of flour, at 31s. 7d. per bag ? — Ans. £63 3s. 4d. 
21.— 60 bags of flour, at 32s. 3d. per bag ?— Ans. £96 15s. 
22.— 80 sacks of flour, at 35s. lOd. per sack ?— Ans. £143 6s. 8d. 

PROBLEM 4. 

To calculate the amount <rf any tmmber of barrels, stones, and lbs,, 

at any price per barrel or stone. 

Rule. — Call the barrels pounds, the stones shillings, and the six-seventh 
of the lbs. pence, and it will be the amount at one pound per barrel : if 
the price be more, add ; if less, subtract proportionably of a pound. 

EXAMPLE. 

28. — ^What is the amount of 12 barrels, 13 stones, 7 lbs., at £1 10s. per 
barrel? 

£. s. d. 

12 13 6, the amount at a pound, per rule. 
One half, 6 6 9, the amount at 10s. 



Ans. £19 



PROBLEM 6. 

Saving the price of a stone, to calculate the amount of the barrel 

of 40 stones. 

Rule. — Call the pence per stone pounds, &c., the one-sixth thereof will 
be the amount. 

EXAMPLE. 

24. — At 18|d. per stone of wheat, what is that per barrel of 40 stones ? 
£18 15s. its one-sixth, is £3 2s. 6d. per barrel, as required. 
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PROBLEM 6. 

Honing the price per stone, to know the amownt per barrel eotUaimng 

sixty-four stones. 

BinJB. — To the furthinga, which one stone costs, add one-third for the 
price of the buroL in shilUngs. 

EXAMPLE. 

25. — ^At 6|d. per stone, iriiat will 64 stones cost P 

23 farthings. 
One-third 7s. 8d. 



Ans. SOs. 8d. per barrel. 

PROBLEM 7. 

To calculate the amount of the barrel, containing 100 stones. 

Rule. — Multiply two and a penny by the fiurthings per stone, the product 
will be the amount. 

EXAMPLE. 

26. — ^At 2id. per stone, what is the value of 100 stones ? 

Multiplying 28. Id. by 9, produces 18s. 9d., the answer. 

To reverse this rule. 

Multiply the price of the barrel by 12 ; the one>twenty-fifth of the 
product in pounds wiU be the price per stone in farthings. 



EXERCISE IV. 

THE CALCULATION OF OATS. 

PROBLEM 1. 

Bg having the price of a stone, to know the amount per barrel. 

Rttle. — Call the pence which the stone costs shillings, the halfpenny 
sixpence, and write tnreepence for each farthing, to which add its one-sixth 
for the price of a barrel. 

Season. — ^When you write the price of a stone in pence as shillings, you 
have the value of 12 stones ; and when you add its one-sixth thereto, you 
have the value of 14 stones — the small barrel of oats. 

example. 
1. — ^At 14)d. per stone, what is it per barrel ? 

B. d. 
14 9 
2 is one-sixth, 2 5^ 

Ans. 17 2i 

H 2 
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PROBLEM 2. 

To ctUouUtte the ttmount of amy number of harreU, gtones, or Tbs.^ at cmy 

price per barrel. 

BuLE. — ^Allow fourteen shilUngs per barrel, one shilling per stone, and 
six-seyenths of a penny per pound : then, if the price be more, add ; if less, 
subtract proportionably. 

EXAMPLE. 

2. — ^At lOs. 6d. per barrel, what is the amount of 10 barrels, 12 stones 
7 lbs? 

8. d. bar. st. lbs. £. s. d. 

14 Per rule, 10 12 7 = 7 12 6 

10 6 3s. 6d. one-fourth, 1 18 li 



3 6 Ans. £5 14 4i 



PROBLEM 8. 
JSamng the price of a barrel^ to know the amount per stone. 

Bulb. — From the price of the barrel in shillings, deduct its one-seventh ; 
the remainder will be the price of the stone in pence. 

EXAMPLE. 

3. — At 148. per barrel, what is that per stone ? 

8. 

14 
One-seventh, 2 

Ans. 12 pence per stone. 

4. — ^20 quarters of oats, at 33s. 9d. per quarter ? — Ans. £33 iSs. 
5. — ^27 quarters of oats, at 41s. 3d. per quarter ? — ^Ans. £55 13s. 9d. 
6. — 33 quarters of oats, at 378. lOd. per quarter ? — Ans. £62 8b. 6d. 
7 — 37 quarters of oats, at 38s. 7d. per quiarter ?— -Ans. £71 7s. 7d. 
8. — 47 quarters of oats, at 39s. lid. per quarter ? — Ans. £93 16s. Id. 
9.-49 quarters of oats, at 43s. 8d. per quarter ? — Ans. £106 19s. 8d. 



EXERCISE V. 

THE CALCULATION OP LAND. 

PBOBLEM 1. 

Sy having the price of a perch, to know the amount per acre. 

r\t^^^^' — ^^^^*® *^® price of a perch in pence as pounds, and from it 
deduct its one-third j the remainder wiQ be the amount of the acres in 
pounds. 
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BXAMPLB. 

1. — ^At 15|d. per perch, wliat is tliat per acre f 

£. 8. 

15 15, the amount of 240. 
One-third, 6 6 



Ana. £10 10, the amonnt of 160 perches. 

PROBLEM 2. 

By hamng the prioe per ferck^ to Imow the amfmmtper rood, 

BriiB. — Gall the pence which the perch costs ponnds, and the one-sixth 
thereof will he the amount per rood. 

EXiJCPLB. 

%, — At 6d. per perch, what is that per rood P 

One-sixth, £6, the amount of 240. 

Ans. £1, the amonnt of 40 perches, or a rood. 

FBOBLEM 3. 

To calculate the amount of amy numler of acres f roods, and perches. 

Bttle. — Call the acres pounds, fiye times the roods shillings, and three 
times the perches halfpence, which will he the amount at one pound per 
acre : then, if the price per acre he more, add ; if less, subtract propor- 
tionably of a pound!. 

EXAMPLE. 

3. — ^What is the rent per annum of 35 acres, 3 roods, 20 perches, at £1 5s. 
per acre? 

£i 8. d. 

35 17 6 at a pound, per rule, 
i 8 19 4ri at a crown. 
■^^— ^ 

£44 16 10^ amount. 



JReason. — ^AHow a pound per acre, and estimate the rood and perch in 
proportion. 

FBOBLEM 4. 

By honing the price per acre, to know the amount per perch. 

"Rttlr^ — To the price of the aore in pounds, add its half, and call the sum 
the price of the perch in pence. 



4. — ^At £6 per acre, what is that a perch P 

i3 
Ans. 9d. per perch. 
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PROBLEM 5. 

To reditce Irish miles to English, 

Kttle. — To the Irish miles add four times the same, and lack a figure to 
the right, the one-eleyenth of the sum will be English miles ; and the 
reverse, to the English add the same, lacking a figure to the right, the one- 
seventh of half the sum will be Irish miles. 

PROBLEM 6. 
To reduce plantation to statute acres, 

RuxB. — Double the Irish acres, and from it take twice the double, lack- 
ing two figures to the right ; the one one-hundred-and-twenty-first part of 
the remainder will be statute acres. 

EXAHPIiE. 

6. — In 484 Irish acres, how many English ? 

968 
1936 



121-^94864 



Ans. A. 784 English, per rule the first. 

PROBLEM 7. 

To reduce Mnglish to Irish acresy or statute to plantation, 

RiJXE. — ^To the EngUsh acres add twelve times the same, keeping one. 
figure to the left : the one>forty-ninth of the sum wUL be roods in plantotion 
measure. 

EXAMPLE. 

6. — ^In 784 English acres, how many plantation acres ? 

8920 
470^ 



474320 

^9 



^- 9680 



Ans. 484.000=484 acres. 



PROBLEM 8. 

To multiply acres, roods, and perches hy acres, roods, and perches, 

RttIiE. — ^Acres, multiplied by acres, produce acres j acres, multiplied by 
roods, produce roods ; acres, multiphed by perches, produce perches j roods, 
multipUed by roods, the one-fourth of the product is roods ; roods, multi- 
plied by perches, the one-fourth of the product is perches ; perches, multi- 
phed by perches, the one-hundred-and-sixtieth of me product is perches. 

EXAMPLE. 

7.— Multiply 12a. 8b. 16p. by 7a. 2b. 20p.— Ans. 94.A. Is. 22p. 
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exercisp: VI. 



COMPENDIUMS IN AVOIRDUPOIS WEIGHT. 

VIW TABLE: HAYINa IHB FBICE PBB LB., TO KNOW THE AHOUKT PES 
CWT., PBOM ONE FABTHINa TO THBEE SHILLUIOB AlTD SIXPENOB. 



Tft. 


^cwt. 


f-ft. 


1)'cwt. 


^ft. 1)'cwt. 


'^fb. '^cvft. 


D. 


£. S. D. 


D. 


£, 8. 


B. 


D. £. 8. D. 


p. £. S. D. 


i is 


2 4 


6 is 


2 16 





llfis 5 9 8 


20 is 9 6 8 


t ... 


4 8 


6i... 


2 18 


4 


12 ... 5 12 


21 ... 9 16 


f ... 


7 


6i... 


S 


8 


12i.., 5 14 4 


22 ...10 5 4 


1 ... 


9 4 


6i... 


3 3 





12i... 5 16 8 


23 ...10 14 8 


li ... 


11 8 


7 ... 


3 5 


4 


12i... 5 19 


24 ...11 4 


H ... 


14 


7i... 


3 7 


8 


13 ... 6 1 4 


25 ...11 13 4 


u ... 


16 4 


7i... 


3 10 





13i... 6 3 8 


26 ...12 2 8 


2 ... 


18 8 


7f... 


3 12 


4 


13i... 6 6 


27 ...12 12 


2i ... 


110 


o ... 


3 14 


8 


Idf... 6 8 4 


28 ...13 1 4 


2i ... 


13 4 


8i... 


3 17 





14 ... 6 10 8 


29 ...13 10 8 


21 ... 


15 8 


81.. 


3 19 


4 


14i... 6 13 


30 ...14 


3 ... 


18 


Sj... 


4 1 


8 


14i... 6 15 4 


31 ...14 9 4 


H ... 


1 10 4 


«7 « . . 


4 4 





14i... 6 17 8 


32 ...14 18 8 


3i ... 


1 12 8 


9i... 


4 6 


4 


15 ... 7 


33 ...15 8 


H .., 


1 15 


9i... 


4 8 


8 


15i... 7 4 8 


34 ...15 17 4 


4 ... 


1 17 4 


94. .. 


4 11 





16 ... 7 9 4 


36 ...16 6 8 


4i .. 


1 19 8 


10 ... 


4 13 


4 


16i ... 7 14 


36 ...16 16 


4* .. 


2 2 


lOi... 


4 15 


8 


17 ... 7 18 8 


37 ...17 6 4 


4i .. 


.244 


lOi... 


4 18 





I7i... 8 3 4 


38 ...17 14 8 


5 .. 


.268 


lOj... 


5 


4 


18 ... 8 8 


39 ...18 4 


Bi .. 


.290 


11 ... 


5 2 


8 


18i... 8 12 8 


40 ...18 13 4 


5i .. 


. 2 11 4 


lU... 


5 5 





19 ... 8 17 4 


41 ...19 2 8 


5f .. 


. 2 13 8 


Hi... 


6 7 


4 


19i... 9 2 


42 ...19 12 



PROBLEM 1. 
The price of a drachm infarthMfftj to Jind the value of lbs. 

Bulb. Multiply the price of a drachm, in ferthings, by sixteen, and that 
product by the number of lbs.; double the first fi^ire for shillings, then 
diyide by six : the quotient -will be pounds, shillings, and pence. 

examples. 

L — ^At 3id. the drachm, what cost 8 lbs.? 

13 
16 

208 
8 



6-!- 166 8s. 



Ans. £27 14b. 8d. 



I' 
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Z.—M HA. the droohm, what cMt 6S Ibg.P— Am. £326 8a. 

PEOBLEM 2. 

To find the value of a poimd, tie prim per ontee beiiig givmt. 

Bulb.— If it be s poimd Bvoirdupois, diride the farthings in the price 
per ounce t^ three. Jar the soiwer in ehillinga ; if it be a pound aoj, 
divide by fonr. 

Eealon. — Bf taking the iaitlmiga aa shiEingi, is moltipljiiig by 48 : now 
18 -=- 3 = 16oz. in « pound ayoirdupoia i and 48 -r- 4 = 121b. troy. 



■I lb. aToirdnpoia, at l^d. po' oooce F — -Ana. 2b. 

-1 lb. avoirdnpoie, at 2d. per ounce ? — Ana. 2b. Bd. 

.1 lb. SToirdupoia, at 3d. per ounce? — Ana. 4e. 

1 lb. avoirdupois, at 5d. per ounce ? — Ana. 6a. Sd. 

I lb. avoirdupois, at 7^d. per ounce ? — Ans. 10a. 

1 lb. avoirdupois, at lOid. per onnca ?— Am. 1^. 4d. 

1 lb. troy, at 4d. per ounce P^ Ana, 48. 

1 lb. troy, Rt 2id. per ounce ?— Ana. 2e. 6d. 

1 lb. troy, at 6Jd, per ounce?— Ans. 6a. 9d. 

1 lb, troy, at 7iil. per ounce?— Adb. 7a, 3d. 

1 lb. troy, at Hid. per ounce?— Ans. lis. 9d. 



FBOBLBM S. 

Tajtnd tie poine t(fa cvH. tie prUx per pound being given inpmat. 
Bm. — Take nine timee as many abiUings, and four times as many pence, 
M tho^ are penoe in the price per pound. 
£!(M(H>.— Becanee, 99. 4d.==112d. 



it 2d, per pound ?— Ana. 18a. Sd. 

it 3d. per pound? — Ana. 2Ss. 

it 6d. per poirnd?- Ana. B6fl. 

it 4d. per pound ?— Ana, 37s. 4d. 

it 6d pw pound ?— Ans. 46<. 8d, 

it 7d. per pound? — Ana. 66s. 4d. 

it Sd, per pound? — Ans. 74e. Sd. 

it 9d. per pound?— Ana. S4b. , 

it lOd. per pound ?— Ans. 988. 4d. 

It lid. per ponndP- Ana. 102s. Sd. 

i( 12d. per pound ? — Ang. 112s. 

FBOBLEM 4. 

JIavitiff tie price of an omice in Jiwlhingt, to find fie price nf 112 B*. 

BtTLB. — Multiply the number of ponnda by the price of one ounce ii 

fiufhingg, double the first Sgiu« for ahitlinga, and divide by aix for th 
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SXAHPLBS. 

25. — ^At 4i^d, the ounce, what cost 112 lbs. of tea P 

lbs. 

112 

17 



6 -f. 190 8 



Ana. £31 14 8 



26.^At Sid. the ounce, what cost 224 Ibs.--An8. £126 IBs. 8d. 
27. — At 7|d. the ounce, what cost 346 lbs. — ^Ans. £178 158. 4d. 

PROBLEM 5. 

Saving the price of one himdred and twelve pounds, to find the value 

of an ounce. 

EvLE. — Multiply the price of a hundred and twelre pounds by 5, divide 
the product by 7, and one quarter of that sum subtracted from itself is the 
answer in fartnings. 

EXAICFLIS. 

28. — If 112 lbs. of tea cost £31 140. 8d., what is it an ounce ? 

£. s. d. 

31 14 8 

5 



7-^-158 13 4 

One quarter 22 18 4 
5 13 4 



Farthings 17 0=»4id. Ans. 

29. — If 1 cwt. of tobacco cost £35 9s. 6d., what is that per ounce ? — 

Ans. 4f d. 
30. — Bought 112 lbs. of coffee for £9 6s. 8d. ; what was it an ounce ? — 

Ans. lid. 

PROBLEM 6. 

I%e value of amy mmber ofowts, at pence per ounce, 

BvLE. — Multiply the pence per oz. by the cwts., and with the product 
considered as pence, take parts of 1792, the number of oz. in 112 lbs. 

BXUCPUiS. 

31. — What will 6 cwt. come to, at 6d. per ounce P 

6 
6 

30=: 2s. 6d., and 2s. 6d. is i of 1792 



£224 Ans. 
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32. — What will 10 cwt. come to, at 4d. per oz. 

10 

4 

40=88. 4d., and 3b. 4d. is ^ of 1792 

Ans. £298 Ids. 4d. 

33. — ^What will 8 cwt. come to, at 3d. per oz. ? 

8 
3 

24== 2s., and 2s. is ^ of 1792 

£179 46. Ans. 



34. — ^What will 12 cwt. come to, at 4d. per oz. ? 

12 

4 

48=48., and 4s. is ^ of 1792 

£358 8s. Ans. 



35. — ^Wliat will 16 cwt. come to, at 3|d. per oz. ? 

16 
3f 

5= 6s., and 6s. is i of 1792 



£448 Ans. 

36.—* What will 24 cwt. come to, at 3id. per oz. ? 

24 £. s. 

7 and 17928.= 89 12 

7 



£627 4 Ans. 



37.— What will 12 cwt. come to, at 16d. per oz. ? 

12 
15 

180=15s., iofl792 

448 off 



£1344 Am. 
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LONG WEIGHT. 

PROBLEM 7. 

Saving the price of one hundred and twenty pounds^ to find the price of 

an ounce. 

BiTLE. — Diyide the price of one hrmdred and twenty by two: the quotient 
will be the answer in mrthings. 

EXAMPLES. 



38.--If 120 lbs. cost £60, what 
will 1 oz. cost ? 
£. 
2-J-60 



Ans. 30&r.=7id. 



39.— If 120 lbs. cost £80, what is 
1 oz. worth at that rate ? 
£. 

2-r80 



Ans. 40far.=10d. 



PROBLEM 8. 

Knowing the price of one pound infarthinga^ to find the price of 112 Vbe. 

Rule. — ^Wriile down the &rthings which one pound costs ; doable the 
unit's figure for shillings ; add one-sixth of itself, and you have the 
answer. 

EXAliPLES. 

40. — If 1 lb. of sugar cost 4id., 
what cost 112 lbs. ? 
fiurthings. 
18 
2 



i-1 16 
6 



hjos, £2 



41. — ^If 1 lb. of loaf sugar cost 9Jd. 
what cost 1 cwt. ? 

farthings. 

39 

2 



i-rS 18 

13 
Ans. £4 11 



PROBLEM 9. 

Saving the price per pound, to know the amount per quarter. 

Rule. — Seven times the price of a pound in pence, will be the price per 
quarter in groats ; or multiply two shillings and fourpence by the price of 
a pound in pence, for the price of the quarter. 

. EXAMPLE. 

42. — At 4d. per pound, what is that per quarter or 28 lbs. P 
d. s. d. 

4 or 2 4 

7 4 



28 groats, or 112d.:»98. 4d. 



9 4 Ans. 
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PEOBLEM 10. 
The value of cwU.y quarters^ and pounds^ at amy price per pound, 
KiTLB. — ^Bring the cwt. into pounds, and calculate as before directed. 

EXAMPLES. 

43. — 8 owt. 1 qr. 4 lbs. of sugar, at 5d. per pound? 

cwt. qr. lb. £. s. d* 

3 14* 368 pence « 1 10 8 

6 



£7 13 4 Ans. 



44. — 5 cwt. 2 qrs. mill board, at l^d. per pound ? 

owt. qrs. 
5 2 = 616 

£. s. d. 

lid. i 4- 77s. = 3 17 Ans. 



45. — 135 cwt. 1 qr. 27 lbs. of tea, at 68. per pound ? 

cwt. qr. lbs. 
136 1 27 = 15175 
5i ^ 



£3793 168. Ans. 



46.-27 owt. 2 qrs. 18 lbs. of oast steel, at Sfd. per lb. P— Ads. £48 88. l^d. 
47.-27 cwt. 2 qrs. 18 lbs. of shot, at 3d. per lb. ?— Ans. £88 14b. 6d. 
48. — 47 cwt. 2 qrs. 10 lbs. of WheeWs axe-heads, at 8d. per lb. P — 

Ans. £177 13s. 4d. 
49. — 17 cwt. 2 qrs. 11 lbs. of Dutch cheese, at 8fd. per lb.? — Ans. 

£30 158. Hid. 
50. — 31 cwt. 8 qrs. 27 lbs. of Cheshire cheese, at 71d. per lb. P — ^Ans. 

£115 14s. Oid. 
51.— 73 cwt. 1 qr. 21 lbs. of coffee, at 28. lid. per lb. P— Ans. £873 188. lid. 
52.-27 cwt. 1 qr. 7 lbs. of tea, at 48. lOid. per lb. P— Ans. £746 128. 7id. 

PROBLEM 11. 

To find the value of any number of cujts., quarters^ and pounds^ at any 

price per cwt. 

BuLE. — Call the owts. pounds, five times the quarters shillings, and two 
and the one-seventh times the pounds pence : the result will be the amount 
at a pound. If the price per cwt. be more, add ; if lees, subtract propor- 
tionablj of a pound. 

EXAMPLE. 

53. — ^What is 13 owt. 2 qrs. 14 lbs. of pork worth, at £1. 6s. 8d. per cwt.P 

£ 8. d. 

13 12 6 per rule, amount at £1. per cwt. 
One-third 4 10 10 amount at 6b. 8d. 



£18 8 4 Ans. 
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54. — What will 27 cwt. 2 qn, oome to, at £2 146. 6d. per cwt.P — Aub. 

£74 18b. 9d. 
65.— Tell the price of 83 cwt. 1 qr. 14 lbs., at £1 iSs. per cwt.? — Ans. 

£58 8b. lid. 
66. — ^If 1 cwt. coBt £1 13b. 4d., what will 42 cwt. 1 qr. 20 lbs. come to ? 

AnB. £71 46. 3f d. 

57. — What is 85 cwt. 1 qr. 10 lbs. worth, at £2 17b. 6d. per cwt.? — Ans. 
£245 5b. 7if d. 

58. — At £4 I5s. 6d. the cwt., what is 19 cwt. 8 qrs. 19 lbs. worth P — ^Ans. 
£95 28. 3f^d. 

The Season of this role is established by estimating the cwt. at a pound, 
and the quarter and pound proportionably. 

PEOBLEM 12. 
To find the value of an otmce^ the price per pound heing given. 

Bfle. — If it be an ounce ayoirdupois, take the shillings as farthings, and 
multiply by three j if it be an ounce troy, multiply by four. 

Reason, — Because taking the shillings as farthings, is equal to dividing 
by forty-eight, instead of sixteen ; therefore we multiply by three : for 
16 X 3 = 48 ; and in the case of troy weight we multiply by four : — 
12 X 4 = 48. 

EXAHPLES. 

59. — 1 oz. ayoirdupois, at 2b. per pound P — Ans. lid. 
60. — 1 oz. ayoirdupois, at Is. per pound ? — Ans. Ojd. 
61. — 1 oz. avoirdupoie, at 3b. per poimd? — Ans. 2id. 
62. — 1 oz. avoirdupois, at 6b. per pound ? — Ans. 4id. 
63. — 1 oz. avoirdupois, at 9b. per pound ? — Ans. 6|d. 
64. — 1 oz, avoirdupois, at 10s. per pound ? — Ans. 7id. 
65. — 1 oz. troy, at 2s. per pound ? — Ans. 2d. 
66. — 1 oz. troy, at Is. per poimd ? — Ans. Id. 
67. — 1 oz. troy, at 3s. per pound ? — ^Ans. 3d. 
68. — 1 oz, troy, at 6b. per pound ? — ^Ans. 6d. 
69. — 1 oz. troy, at 9b. per pound ? — Ans. 9d. 
70. — 1 oz. troy, at 10s. per pound? — Ans. lOd. 

PROBLEM 13. 

Tofimd the value qf a ton, the price per pound being given, 

'Rule. — Find the value of a cwt., and take the shillings in the price of a 
cwt. as pounds. For every fourpence add six and eightpence. 

EXAMPLES, 

71. — 1 ton, at Id, per pound ? — Ans. £9 6s. 8d. 

72. — 1 ton, at 3d. per pound P — ^Ans. £28. 

73. — 1 ton, at 6d. per pound ? — ^Ans. £56. 

74. — 1 ton, at 2d. per pound P — ^Ans. £18 ISs. 3d. 

75. — 1 ton, at 4d. per poimd ? — Ans. £37 6b. 8d. 

76. — 1 ton, at 5d. per pound ? — Atib. £46 18s. 4d. 

77* — 1 ton, at 7d. per pound? — Ans, £65 6b. 8d. 
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78. — 1 ton, at 8d. per pound? — Ann. £74 138. 4d. 
79. — 1 ton, at 9d. per pound P — ^Ans. £84. 
80. — 1 ton, at lOd. per pound? — ^Ans. £93 6s. 8d. 
81.— 1 ton, at lid. per pound ?— Ans. £102 ISs. 4d. 

PROBLEM 14. 

The price of one pound in fwrthvagh gvoen^ to find!, the value of a ton weight, 

BiJLE. — Multiply the price of one pound in farthings by seven, and divide 
by three for the answer. 

Season. — 7 is Ths^ and 3 rihr part of a ton ; therefore, if you multiply 
the price of a lb. in farthings by 7, and divide by 3, you have the prioe dT 
the ton in pounds, shillings, and pence. 

EXAMPLES. 

82. — If 1 lb. of iron cost If d., what cost 1 ton ? 

fjuthings. 

7 

3^49 



Aus. £16 68. 8d. 



83. — If 1 lb.. of iron cost 2id., what cost 1 ton? 

farthings. 
10 

7 

3-70 



Ans. £23 68. 8d. 



84. — If 1 lb. of iron cost 2f d., what is it a ton ? — ^Ans. £25 13s. 4d. 

85.— What will a ton come to, if 1 lb. cost 3id.?— Ans. £32 13s. 4d. 

86. — If 1 lb. cost 3ld., what is a ton worth ? — Ans. £35. 

87.— If 1 lb. of iron cost 4id., what is a ton worth?— Ans. £39 13b. 4d. 

88.— If 1 lb. cost 4id., what is that a ton ?— Ans. £42. 

89.— If 1 lb. of lead cost 4f d., what is it per ton ?— Ans. £44 68. 8d. 

90.— What is a ton of zinc worth, at 7f d. per lb.?— Ans. £72 6s. 8d. 

91.— 1 lb. of sheer steel, at 9id., what is a ton worth? — Ans. £86 68. 8d. 

PROBLEM 15. 

The price of a ton given, to find the price of a pound. 

Rfle. — Multiply the price of a ton by three, and divide by seven ; you 
will have the answer in farthings. 
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BZAMPLEB. 

92. — If 1 ton of iron cost £16 6b. 8d., what is that a pound? 

£. s. d. 

16 6 8 

3 



74-49 



Ans. 7 fjuthings » l|d. 

98. — ^If 1 ton weight of anything cost £23 68. 8d., what is it per pound f 

£. B. d. 
23 6 8 
3 



7-^70 



Ans. 10 farthings » 2id. 

94.— If a ton of iron cost £39 13s. 4d., what is it per Ib.P — ^Ans. 4id. 
95.— At £23 13s. 4d. the ton, what is it per Ib.P — Ans. 3fd. 
96.~If 1 ton cost £42, what is that per lb.?— Ans. 4id. 
97. — At £56 the ton, what is it a lb.? — ^Ans. 6d. 
98. — If a ton cost £84, what is it per lb.? — ^Ans. 9d. 
99.— At £91 the ton, what is that per lb.?— Ans. 9id. 

PROBLEM 16. 
To calculate the value of any number of tons, at pence per stone. 

BiTLE. — Multiply the pence per stone by the tons, and with the product 
as pence, take parts of 160, he\ag the number of stones in a ton. 

EXAMPLES. 

100. — 12 tons, at 5d. per stone ? j 102. — 18 tons, at 3id. per stone ? 
12 Sh 

5 18 



60=5s. and 5s. is i 160 



60»5s. and 5s. is i 160 



Ans. £40 



101. — 12 tons, at 15d. per stone ? 
12 
15 

180 c= 15s. and 15b. is i 160 

40 



Ans. £40 



Ans. £120 



103. — 6 tons, at 5d. per stone ? 
6 
5 

30»2s. 6d., and 2s. 6d. i 160 



Ans. £20 
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104. — 12 tons, at 16d. per stone ? 
16 
12 

192=168.= ! 160 
32 



AnB. £128 



105. — 10 tons, at 4d. per stone ? 
10 



40=38. 4d., and 8s. 4d. e -3-160 



Ans. £26 ISs. 4d. 



PROBLEM 17. 

To calculate the value of any number of tons at pence per cwt, 

BuLE. — Multiply the pence per cwt. by the tons, and iV of the product 
considered as pounds, is the amount. 

EXUfFXES. 

107. — 8 tons, at 3d. per cwt.? 
8 
3 



106. — 6 tons, at 2d. per cwt.? 
2 
6 



iVofl2 



£1 Ans. 



-iVof24. 



£2 Ans. 



108. — What will 9 tons come to, at 8d. per cwt.? 

8 
9 



tV of 72 
£6 Ans. 



109.— What will 10 tons come to, at lid. per cwt.?— Ans. £9 38. 4d. 

110. — ^12 tons, at 7d. per cwt.? — ^Ans. £7. 

111. — 24 tons, at 7id' per cwt.? — ^Ans. £16. 

112.— 36 tons, at 13id. per cwt.?— Ans. £40. 

113. — 16 tons, at 3f d. per cwt.? — ^Ans. £5. 

114.— 48 tons, at 16id. per cwt.?— Ans. £65. 

115.— 60 tons, at 19id. per cwt.?— Ans. £97. lOs. 

PROBLEM 18. 

To calculate for tons, cwts.^ qrs.^ and lbs., at any price per ton. 

RiTiiE. — Call the tons pounds, the cwts. shillings, a quarter 3d., 14 lbs. l^d. 
Multiply or divide as the case requires. 

EXAMPLES. £ 8. d. 

116.-12 tons 12 cwt. 3 qrs., at 6s. 8d. per ton? i 4-12 12 9 

Ans. £4 4 3 



INTUITIVE CAIiCULATIONS. 113 

£. 8. B. 

117.— 16 tons 16 cwt. 3 qn. 14 lbs., at 13b. 4d. per ton ? 16 16 lOi 

i -f.5 12 3 i 

£11 4 7 Ans. 



118.— 27 tons 18 cwt. 2 qw. 14 lbs., at 15b. per ton ? 27 18 7i 

i- r6 19 7 f 

£20 18 llf Ans. 



119.— 32 tons 12 cwt. 1 qr. 7 lbs., at 16s. per ton ? 32 12 Sf 

i -f.6 10 5 i 

£26 1 lOi ^Ans. 
120. — 44 tons 14 cwt. 1 qr. 7 lbs., at 16s. 8d. per ton ? 44 14 4^ 

£87 5 3|Ans. 



121.— 99 tons 9 cwt. 8 qrs., at 268. 8d. per ton ? 99 9 9 

1- 1.33 3 3 

£132 13 Ans. 

122.— 66 tons 8 cwt. 2 qrs., at 22s. 6d. per ton ? 66 8 6 

J T-y 1 O f 

£63 9 6fAn8. 

123.— 66 tons 6 cwt. 3 qrs.. at 23s. 4d. per ton ? 66 6 9 

i-f- ll 1 U 

£77 7 lOiAns. 



124.— 126 tons 11 cwt. 3 qrs. 14 lbs., at £12 per ton P 126 11 lOi 

12 

£1519 2 6 Ans. 



CASBIA6E OF RAILWAY GOODS. 

125. — ^Wbat will the carriage of 7 tons, 6 cwt. 3 qrs. 14 lbs. of goods per 

rfdl from London to Manchester come to at 25s. 3d. per ton? — 

Ans. £9 48. 1^^. 
126. — What will the carriage of 9 tons, 9 cwt. 1 qr. 16 lbs. of goods from 

York to Newcastle, per rail, come to at Ivs. 6d. per ton? — ^Ans. 

£8 58. 83^^^. 
127. — What will the carriage of 37 tons, 13 cwt. 2 qrB. 18 lbs. of goods 

come to per rail from Bristol to Liyerpool, at £1 138. lOd. per ton ? — 

Ans. £63 148. IIH^ 
128. — What will the carriage of 43 tons, 1 cwt. 1 qr. 1 lb. of goods per rail 

come to from Paddi^zton to Edinburgh, at £2 7s. 9d. the ton ? — 

Ans. £42 168. 3|rV^^ 
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129. — What will the carriage of 84 tons, 3 ewt. 8 qrs. 20 lbs. of goods per 
rail from Manchester to Aberdeen come to at 52s. 9d. the ton r — 
Ans. £222 Is. 4^fd. 

130.— Admit that 46 tons, 3 cwt. 3 qrs. 17 lbs. of goods were booked at 
Manchester for Edinburgh, at the rate of l^d. per ton per mile, and the 
distance 272 miles : the Lancashire Company carries the goods 80 miles ; 
York and Newcastle Company 76 miles ; Newcastle and Berwick, 64 miles ; 
Berwick and Edinburgh 52 miles : what is the respective share of the 
amount due to each company ? 

EXPLANATION. 

45 tons, 3 cwt. 3 qrs. 17 lbs., at lid. per ton per mile, is 4s. 8id. (nearly) 
per mile. 

Lancashire Company 80 miles, at 4s. S^d. = £18 12s. 8d. 

York and Newcastle do 76 do. at do. = 17 17 10 

Newcastle and Berwick do. . 64 do. at do. = 15 1 4 
Berwick and Edinburgh do. 52 do. at do. = 12 4 10 

Note. — The above will be sufficient to show the railway clerk or manager 
how to calculate any quantity of goods, at any price per ton per mile, and 
will be found useful in railway offices, either for goods or passengers, for 
any distance, no matter how many companies may be concerned. 



EXERCISE VII. 

KULE FOB SPIBIT MERCHANTS. 

PROBLEM 1. 
Saving the jpHce per gallon, to Jcnow the amotmt per tun. 

BiTTliE. — ^Write the pence which the gallon costs as pounds, to which 
add its one-twentieth j the sum will be the cost per tun» 

EXAMPLE. 

1. — At 6s. 7id. per gallon, what is that per tun ? 

£. s. d. 

79 10 

One-twentieth, 3 19 6 



Ans. £83 9 6 



PROBLEM 2. 



Samng the price per tun, tojhd the cost per gallop. 

EtJXE. — Divide the cost per tun by 21, subtract the quotient from the 
price, and the remainder is so many pence per gallon. 
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EXAMPLE. 

2.— At £84 10b. 6d. per tun, what is that per gallon? 

£. 6. d. 

21-5-84 10 6 

4 6 



Ans. £80 10 0=80d-, or 68. 8id. 



3. — If a tuD of Bpirits cost £78 15s., what will 1 gal cost ? — ^Ans. 6s. 3d. 

PBOBLEM 3. 

Scmng the price per gallon^ to know the amount per hogshead, 

KiTliE. — ^TakQ the one-fifteenth of the farthings as pounds, from which 
deduct the cost of one gallon for the price per hogshead. 

EXAMPLE. 

4. — ^At 5s. 7id. per gallon, what is that per hogshead ? 

5 7i = 271 farthings. 

£. 6. d. 
One-fifteenth-:- 271=18 1 4 

5 7f 



Ans. £17 15 8i 



PROBLEM 4 

By knowing the price per gla^s, to know the cost per hogshead, 

B>FLE. — ^Multiply four pounds four shillings bj the price per glass in 
Earthings for the cost per hogshead, and you haye the answer in pounds 
and shillings. 

EXAMPLE. 

5. — At l^d. per glass, what is that per hogshead ? 

£. 8. 
4 4 
6 



Ans. £25 



PROBLEM 6. 

By knowing the amount per hogshead, to find the price per glass. 

Rule. — ^Erom the price of tlie hogshead in pounds, deduct its one-twenty- 
first part; the pounds that will remain will be one-fourth farthings per gla^sj 
and for eyery fiye shillings (if any), coimt the one sixteenth of a farthing. 



I 2 



\ 
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EXAliPLE. 

6. — At £25 46. per hogshead, what is that per glass ? 

£ B. 

25 4 
A 1 4 



Ans. 4-r£24 » 6 fisrthmgs or lid. per glass. 



EXERCISE VIII. 

NEW METHOD OF TKOY WEIGHT. 

PROBLEM 1. 

Knowing the price per grain^ to find the cost per ounce, 

B>ULE. — ^The cost per grain in halfpence will be the price per ounce in 
pounds ; and, vice versa, the cost per ounce in pounds will be the value of 
the grain in halfpence. 

EXAHPLE. 

At four hal^ence per graui, it will be £4 per ounce ; and at £4 per 
ounce, it will be four halfpence per grain. 

PEOBLEM 2. 

Knoidng the price per pennyweight, to fl/nd the amount of amy number of 

pounds, 

BiTLE. — Multiply the pounds weight by the price per pennyweight and 
you have the answer in pounds sterling. 

EZPLAJTATIOK. 

At 4d. per pennyweight, 80 lbs. will cost £d20.^Ans. X 80 by 4 = £320. 

PROBLEM 3. 

Knowing the price of an ounce troy^ to find the value of any number of 

pounds, ounces, pennyweights, and grains, 

BuLE. — Beduce the pounds to ounces, which increase by the giren 
ounces, then call the sum pounds, the pennyweights shillings, and ha& the 
grains pence, of which take such parts of the same as the price per ounce is 
of a pound. 
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EXAMPLE. 

1. — At 6s. 6d. per ounce, what is the yalue of 10 Ihs. 6 dwts. and 14 grains ? 

101b8.=120oz. at 5s. 6d. is 33 

6 dwts. and 14 grs. = L 9^^ 

Ans. £33 1 9iV& 



PROBLEM 4. 

Hcmng the price of an ounce troy, to know the vcUue of any number of 

pounds, 

EiTLE. — Multiply the pence per ounce by the number of lbs.; the pro- 
duct will be the answer in shillings. 

EXilfPLE. 

2. — ^At 4id. per ounce, what is the value of 7 lbs.? 

4id. 

' 7 



Ans. 31 6, or £1 lis. 6d. 

PEOBLEM 5. 

By havmg the price of a dwt, in farthings, to find what one pound costs, 

B.VLE. — Take i of the price of a dwt. in farthings ; the quotient will be 
the answer in pounds. 

EXAMPLES. 

8. — If 1 dwt. of silver costs 3id., what will 1 lb. cost ? 

4 4-13 



Ans. £3 6 



4. — If 1 dwt. of silver costs 5d., what will 1 lb. cost ? — Ans. £6. 
5. — ^If 1 dwt. of silver costs 4f d., what will 1 lb. cost ? 

4-i-19 



Ans. £4 15 



PROBLEM 6. 
If the quantity he any number of pounds, 

BuLE. — ^Multiply the price of a dwt. in farthings, and the given nambw 
of pounds together ; divide that product by 4 tor the answer. 
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SXAMFLE8. 

C.-— If 1 dwt. of saver costa 4f d., what will 24 lbs. cost ? 

24. 
19 



4-^456 



AnB. £114 



7. — If 1 dwt. costs 6id., what will 36 lbs. come to ? — ^Ans. £225. 
8.— If 1 dwt. costs 7id., what will 48 lbs. cost ?— Ans. £360. 



EXERCISE IX. 

TO CALCULATE THE VALUE OF A THOUSAND. 

PROBLEM 1. 

By ha/oing the price of one, to know the value of a thousand. 

EiTLE. — Call the pence pounds, which multiply by four and the one-sixth 
for the answer. 

Season. — To multiply by four and one-sixth is eyident ; as four and 
one-sixth times 240 is 1000. Hence four and one-sixth will apply generally 
where the price of 1000 is required, the rate for one being given. 

EXiMFLES. 

1. — ^At If d. per yard, what will 1000 yards cost P 

£. s. d. 
1 15 





H 


7 



5 10 


Ans. £7 


5 10 



2.— 1000 yards of broad cloth, at 7s. 9d. per yard?— Ans. £387 10s. 

3.— -1000 yards of linen, at 2s. 7id. per yard ?— Ans. £131 5s. 

4. — 1000 gallons of Cogniac, at 14s. 7d. per gallon ? — ^Ans. £729 3s. 4d. 

5. — 1000 barrels of herrings, at 19s. 9fd. per barrel ?-— Ans. £990 12s. 6d. 

6.— 1000 loads of oatmeal, at £1 13s. 9d. per load P— Ans. £1687 10s. 

7. — 1000 planks of larchwood, at lis. lOid. per plank ? — Ans. £593 15s. 

8.— 1000 gallons of oil, at 16s. 5d. per gallon ?— Ans. £820 16s. 8d. 

9. — 1000 yards of green baize, at 7s. 9d. per yard ? — ^Ans. £387 10s. 
10.— 1000 pounds of silver, at £3 5s. per pound?— Ans. £3250. 
11. — 1000 perches of mason work, at 3s. 9d. per perch ? — Ans. £187 10s. 
12. — 1000 acres of land, at 15s. 9d., what is that yearly? — ^Ans. £787 10s. 
IS.'^-The grazing of 1000 head of cattle, at 199. 8d. a piece, what does it 
come to?*— Aub. £988 6s. 8d. 
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PROBLEM 2. 

To reverse the ahor>e^ when the price of the thomand if an integral number 

of poundsn 

BxTLE. — ^From the price in pounds take four times said pounds, keeping 
the product two figures to the right of the digit's place ; the remainder wiQ 
be the farthings per integer, saving the two hujt digits, which will be cen- 
Cescimal parts of a farthing. 

EX1.MFLS. 

14. — Suppose 1000 jards cost £25, what is that per yard ? 

£25 
100 



Ans. 24^00 farthings, or 6d. per yard. 

PROBLEM 3. 

Bij hcmng the price of 100, to know the value of 1000. 

Rule. — Half the number of shillings will count pounds $ and add a 
cypher to the number of pence, you have the pence. 

EXAMPLES. 

15. — 1000 bricks, at Ss. 4d. per hundred? 

£. s. d. 

Per rule, the half of 8 is « 4 

Add to the pence is 40 c== 3 4 

Ans. £4 8 4 



16. — 1000 paying tiles, at 4s. 7d. per hundred ?— Ans. £2 5f. lOd. 

17. — 1000 needles, at 28. 4d. per hundred ? — ^Ans. £1 Ss. 4d. 

18.— 2000* bricks, at 5s. 8d. per hundred ?— Ans. £5 13b. 4d. 

19.— 1000 bodkins, at 4d. the bundled P — Ans. Ss. 4d. 

20.-3000 knife-handles, at Is. 5d. per hundred ?— Ans. £2 2s. 6d. 

21.— 2000 oranges, at 128. 3d. per hundred ?— Ans. £12 5s. 

22.— 1000 plants, at 58. Id. per hundred ?— Ans. £2 10s. lOd. 

23. — 1000 eightpenny nails, at 4d. per hundred ? — Ans. 3s. 4d. 

24. — 1000 iron hooks, at 8id. per hundred? — ^Ans. 69. lOH* 

25. — 2000 iron piercers, at 6d. per hundred? — ^Ans. 10s. 

26. — 1000 yards of twine, at 2b. 8d. per hundred yds.? — ^Ans. £1 6s. 8d. 

27. — 1000 lbs. of linen thread, at 7s. 6d. per hundred lbs.? — ^Ans. £8 15ff. 

28.— 1000 lbs. of cheese, at £2 10s. 6d. per hundred lbs.P— Ans. £25 5s. 

29.— 1000 lbs. of tea, at £25 68. 9d. per hundred lbs.?— Ans. £253 78. 6d. 

30. — 1000 pantiles, at 3s. 6d. per hundred ? — Ans. £1 158. 

81. — 1000 slates, at 79. 6d. per hundred? — ^Ans. £3 15b. 

32.— 1000 nails, at lOd. the hundred ?— Ans. 8s. 4d. 

* When there are 2000, call the shillings pounds, and doable the pence before yoa 
add the 0. If 3000, add half as many more to the shillings, and treble the pence, and 
so on if the numbers be higher, 



1 
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93.-1000 books, at 4s. Id. per hnndred ?— Ani. jES Oa. lOd. 
84,-1000 flower poti, at 6id, per hnndred P— Ana, Qb. 6d. 
35,— 1000 stone jars, at Is. 21d. per hundred ?— Ads. lis. lOid- 
S6.— 1000 iron bolts, at 2i. l|d. per hundred ?— Ans. £1 Is. Sid. 
87.— 2OO0 stoDO juas, at 4s. Sjd, per hundred 7— Ans. £4 40. 7d. 
88.— 3000 brass mils, at Sd. par hundred?— Ans. £1 28. 6d. 
89.-1000 yards of inkle, at 1». 2ld. pet hundred P— Ans. IZs. Id. 
40.— 1000 brass rings, at 9id. per hundred ?— Ans. 7b. 8td. 
41.-1000 jards of sUk, at £34 17b. 6d. the 100 yards ?— Ana. £3*8 1B«. 
42.— 1000 yds. of cambric, at £45 16s. lOd. the 100 ydBJ'—Ans.£4571S«.4d. 
43.— 1000 tons of coal, at £97 IBs. 4d. the 100 tone P— Ans. £979 Ss. 4d. 
44.-1000 loads of flour, at £167 17s. 6d. the 100 loads P— Ans. £1578 ISi. 



EXERCISE X. 
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PBOBLEM 1. 

Snowiitff t&t daily vn^u, to find Ms yearly teUary. 

SuLi. — Call the pence pounds, to which add half thereof and fire daja* 
wages ; collect these item* into one total for the anawer. 

Ottenoiw. — Eor erory peun; pei" day, it will be one pound, one half- 
pound, one groat, and one penny per year. 



1. — At 16id. per day, what is the ai 



15 16 the amount of 240. 
7 17 6 the amount of 120. 
6 6t the wages of 5 days. 



Anc. £23 19 01 yearly Balory. 
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PROBLEM 2. 
Saving the yearly salary^ to know the daUy wages, 

Bttli. — Double the annual salary in pounds, the one-third thereof will 
be the price per day. Observe — when the shillings are ten or more, to 
double the pounds, add one ; but if less than ten, they are not to be taken 
into account. You are further to obserre — if after the division of three, 
one should remain, allow it a halfpenny ; but if two remain, allow three 
farthings. 

BXAMPLS. 

2. — A servant's wages are £23 19s. Ofd. yearly j what is that per day ? 

£23 
2 

3-^47 
Ans. 15}d. per day. 



PEOBLEM 3. 

To find what any number of pence per day will amount to in a year. 

Bulb. — Add together as many pounds, half-pounds, fouroences, and 
pence, as there are pence per day. Thus, threepence per day is three 
pounds, three half-pounds, three fourpences, and threepence m a year; 
that is four pounds, eleven shillings, and threepence. 

JBtf<MO«.— Because, £l = 240d., 108.«120d., 4d. and ld. = 5d. 240 + 
120^-4 + 1=365. 

Take three hundred and sixty-five as pence; that is one pound, ten 
shillings, and five pence : multiply this by the number of pence per day. 

8.-865 days, at 2d. per day ? — Ans. £3 Os. lOd. 

4. — 365 days, at 4d. per day ? — ^Ans. £6 Is. 8d. 

5. — 366 days, at 5d. per day ? — Ans. £7 128. Id. 

6.-365 days, at 6d. per day P— Ans. £9 28. 6d. 

7.-865 days, at 7d. per day?— Ans. £10 128. lid. 

8.-365 days, at 8d. per day P— Ans. £12 38. 4d. 

9.-365 days, at 9d. per day?— Ans. £13 18s. 9d. 
10. — 365 days, at lOd. per cCay ? — ^Ans. £15 4s. 2d. 
11.— 865 days, at 16d. per day?— Ans. £24 6s. 8d. 
12.— 365 days, at 18d. per day ?— Ans. £27 7s. 6d. 
13.— i year, at 14d. per day ?— Ans. £10 128. lid. 
14. — i year, at 20d. per day ?— Ans. £7 128. Id. 

PEOBLEM 4. 

What any number of pence per day will amount to in 813 daySf the number 
of week-days in a year, omitting Sundays, Christmas, and Oood Friday, 

Ettlb. — Multiply £1 68. Id. by the pence per day, and you have the 
yearly salary for 318, which is the number of working days in a year. 
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JBeason. — Because 313 pence equal £1 6s. Id., as stated. 

15.— 313 days, at 2d. per day P—Ans. £2 128. 2d. 
16.— 813 days, at 5d. pep day P—Ans. £6 10s. 5d. 
17.— 813 days, at 6d. per day P—Ans. £7 16s. 6d. 
18.— 313 days, at 7d. per day P — ^Ans. £9 28. 7d. 
19.— 313 days, at 13d. pep day P—Ans. £16 19b. Id. 
20.— 313 days, at Ud. pep day P—Ans. £18 6b. 2d. 

PROBLEM 5. 

NoTB. — Should thepe be fistpthings in the pate per day, add 7s. 7id. for 
every farthing, for 365 days j and 6s. 6id. for 313 days. 

Season. — Because, 7s. 7id.=365 &pthings, 6s. 6id.=313 fapthings. 

21.— 365 days, at 2id. pep day P—Ans. £3 8s. 5id. 
22.-365 days, at 3id. per day P—Ans. £4 18s. lOid. 
23.-365 days, at 6id. per day P—Ans. £9 l7s. 8id. 
24.— 313 days, at 2id. per day P—Ans. £2 18s. 8id. 
25.-313 days, at 3id. per day P—Ans. £4 4s. 9id. 
26.— 313 days, at 6id. per day P—Ans. £8 9s. 6id. 

PROBLEM 6. 

To find what any number of shillings per week will amount to in a year. 

Rule. — ^Add togethep two und a half times as many pounds, and twice 
as many shillings, as thepe are shillings pep week. 

KIPLANATION. 

Thus, — 6s. pep week is £15 12s. ; fop twice as many pounds is £12 $ and 
half as many pounds is £3. j and twice as many shillings is 123. : and 
£12 + £3 + 12s. =£15 12s. 

Season. — Because, 52, the number of weeks in a year, is equal to 20 + 
20 + 12=52. 

27. — 1 year, at 4s. per week P — ^Ans. £10 Ss. 
28. — 1 yeap, at 5s. pep week P — Ans. £13. 
29. — 1 year, at 6s. pep week ? — Ans. £16 12s. 
30. — 1 year, at 7s. pep week P — Ans. £18 48. 
81. — 1 yeap, at 8s. pep week P — Ans. £20 16b. 
32.— 1 yeap, at 9s. pep week P—Ans. £23 88. 
33. — 1 yeap, at 10s. pep week P — Ans. £26. 
34. — 1 yeap, at lis. pep week P — Ans. £28 128. 
35. — 1 yeap, at 12s. pep week P — Ans. £31 4s. 
36. — 1 yeap, at 16s. pep week P — ^Ans. £41 12s. 

PROBLEM 7. 
Ihflnd what any mmber of pence per week wiU amount to in a year. 

Rule. — Take foup times as many shillings, and foup times as many 
pence, as thepe are pence pep week : if thepe be fapthings in the rate, 
add one shilling and a penny, for eyery fiEurthing. 
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Seaton, — Beeaiue, 52d.B48. 4cl., and 62 farthings »18d., or I0. Id. 

87. — 1 year, at 2d. per week ? — Ans. Ss. 8d. 
38. — 1 year, at 3d. per week ? — Ans. 13s. 
89. — 1 year, at 4fd. per week ? — ^Ans. 178. 4d. 
40. — 1 year, at 7d. per week ? — Ana. SOs. 4d. 
41. — 1 year, at 9d. per week ? — ^Ans. 898. 
42. — 1 year, at lid, per week ? — Ana. 47s. 8d. 
48. — 1 year, at 2id. per week ? — ^Ans. 9». 9d. 
44. — 1 year, at aid. per week ?— Ans. 158. 2d. 
45. — 1 year, at 4id. per week ? — Ans. 188. 5d. 
46. — 1 year, at 7|d. per week ? — Ans. 388. 7d. 
47. — 1 year, at 9id. per week ? — ^Ans. 4l8. 2d. 
48. — 1 year, at llfd. per week ? — Ans. 508. lid. 



EXERCISE XI. 

NEW METHOD OF EXTRACTING THE 8QUAKE BOOT. 

PROBLEM 1. 

A new and expeditious method for extracting the square root, never before 
discovered : it has many advantages. It cam, be learned with the 
greatest facility, and after the same manner, any may root be ex- 
tracted, such as the cube, biquadrate, sursolid, Sfc, ^c. 

BtTLE. — Divide the given unmber whose root is to be extracted, by some 
digit involved to the same power ; divide the quotient by the latter divisor, 
or by a like power of some other digit ; continue the division till one or 
some small insignificant remainder occurs, and choose, if possible, such 
divisors as the dividend will contain without a remainder. Then the 
required root, taken off the different divisors will be always rational, and 
these multiplied into each other, wiU be the true root, if there be no 
remainder ; but if a remainder occurs, place the root thus found drawn 
into the index of the power beneath the excess of the given number, whose 
root is to be extracted, above the product of the respective divisors, which 
increment must be affixed to the rational root for the root of the required 
number, which will be found sufficiently correct for any practical purpose. 
Hence the operator will at once see the necessary change that wiU make 
the operation conclusive. 

EXAMPLE. 

1. — ^What is the square root of 144 ? 

First, divide 144 by 16, and divide the quotient by 9 ; then, 16 and 9 
are the divisors, whose root are 4 and 8 : the product of these will be 12, 
which is the root required. 

Next, if the number be irrational, as seven hundred and twenty, and its 
root be reqoized| divide by nine, then by sixteen, and next by four ; then 
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nine, sixteen, and four, are the divisors, and one hundred and fortj-four the 
remainder. Hence the root of the rational part of seven hundred and 
twenty-four, and its douhle placed beneath one hundred and forty-four. 
This fraction affixed to twentj-four, gives twenty-seven for the root, nearly. 

2.— What is the square root of 3969 P— Ans. 63. 
3. — Eequired the square root of 729 ? — ^Ans. 27. 
4.— What is the square root of 43264 ? — Ans. 208. 
5.— What is the square root of 50865424 ?— Ans. 7132. 
6.— What is the square root of '00032754 ?— Ans. 01809 + . 
7.— What is the square root of 22710957 ?— Ans. 1*50701 + . 

Peoof. — Square the root found, and to the product add the remainder, 
if any. If the work be right, the sum will be the same as the number to 
be extracted. 

Squares.— 1, 4, 9, 16, 25, 36, 49, 64, 81. 
Roots:— 1, 2, 3, 4, 5, 6, 7, 8, 9. 



CUBE EOOT. 

EiTLE. — ^Point out the number given in periods of three figures each ; 
find the nearest cube to the first period, then subtract, and put the root 
in the quotion : three times the square of the root will be the true divisor, 
for the next. Multiply the figures found by three ; join the product to the 
next root ; multiply this number by the new root figure ; place that pro- 
duct two figures to the right, under the trial divisor, to which add the 
same, and you have the true divisor. 

Fboof. — Cube the root, and to the product add the remainder, and the 
sum will be the same as the number to be extracted. 

Cubes:— 1, 8, 27, 64, 125, 216, 343, 512, 729. 
Eoots:— 1, 2, 3, 4, 5, 6, 7, 8, 9. 



8. — What is the cube root of 3 


73248 
= 147 


[PLE. 

;? 

373248(27 
343 




7*=49x3 

7* or 49x300x2=29400 
7x30x2* or 4= 840 
2^ or 2x2x2= 8 


4-302,48 
80248 


Froof, 

72 
72 

5184 
72 


373248 cube 





9.— What is the cube root of 48625125 ?— Ans. 366. 
10.— What is the cube root of 84604619 ?— Ans. 439. 
11.— What is the cube root of 269694072 ?— Ans. 638. 
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EXERCISE XII. 

CALCULATION OF INTEBEST. 

PEOBLEM 1. 

To calculate interest on awy principal for ninety-one, sixttf-one, or thirty' 

one days, at Jive per cent, per annum. 

BULE. — 91 days will be 8d. per pound. 
61 " 2d. « 

81 « Id. " nearly. 

EXAMPLES. 

1. — What is the interest on £137 for 91 days, at 6 per cent. ? 

3d. i-e-137 



2,04-3,4—3 
Ans. £1 14 3 



2. — What is the interest on £283 for 61 days, at 5 per cent. P 

2i 238 _ 

2,04-8,8—10 



Ans. £1 18 10 nearly. 

J. — What is the interest on £1000 for 31 days, at 6 per cent. ? 

124-1000 



2,0 4- 8,3 4 



Ans. £4 8 4 nearly. 



PROBLEM 2. 

To calculate interest upon any sum, at five per cent, per annum, 

BiTLE. — ^Beckon a shilling for every pound, and threepence for every five 
shillings. 

EXAICFIiES. 

4. — Interest on £12, at 5 per cent. ? — Ans. 12s. 

5. — Interest on £42, at B per cent. ? — Ans. £2 2s. 

6. — Interest on £68, at 5 per cent. ? — Ans. £3 8s. 

7. — Interest on £75, at 5 per cent. ? — ^Ans. £5 15s. 

8. — Interest on £110, at 5 per cent. ? — Ans. £5 10s. 

9. — Interest on £98, at 5 per cent. ? — Ans. £4 18s. 
10. — Interest on £26 5s., at 5 per cent. ?— Ans. £1 6s. 8d. 
11. — Interest on £47 10s., at 5 per cent. ?— Ans. £2 7s. 6d. 
12.~Interest on £69 15s., at 5 per cent, f — Ans. £8 98. 9d. 
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18. — Interest on £87 5s., at 5 per cent. ? — Ans. £4 7s. dd. 
14. — Interest on £99 15s., at 5 per cent. ? — Ans. £4 19s. 9d. 
15. — Interest on £108 lOs., at 5 per cent, f — ^Ans. £5 8s. 6d. 

PROBLEM 3. 

To calculate interest ai Jive per vent, for montlis, 

BviiS. — Take the pounds as pence, and muliiplj these pence by the 
number of months, for the answer in pence. 

SXAMFLES. 

16. — Interest on £4 for two months, at 5 per cent, f — Ans. 8d. 
17. — ^Interest on £7 for three months, at 5 per cent. ? — Ans. Is. 9d. 
18. — Interest on £9 10s. for three months, at 5 per cent. 1 — Ans. 28. 4id. 
19. — Interest on £72 for nine months, at 5 per cent. P — ^Ans. £2 148. 
20. — Interest on £96 5s. for three months, at 6 per cent.? — ^Ans.^£l 48. Of d. 
21. — Interest on £144 15s. for nine months, at 5 per cent. ? — Ans. 
£5 8s. 6fd. 

PROBLEM 4. 
To calculate inter eti atjweper cent, for days. 

Bttle. — Multiply either the money or the days by one-third of the 
mon^ or the days ; reject the units' figure, and you have the answer in 
pence. Thus, the interest of £27 for 18 days: 27x6=16 (2= 16d.; or 
18 X 9=16) 2=16d. interest. 

EXAMPLES. 

22. — Interest on £21 for 6 days, at 5 per cent.? — ^Ans. 4d. 
23. — Interest on £24 for 7 days, at 5 per cent.? — ^Ans 5id. 
24. — Interest on £33 for 9 days, at 6 per cent.? — ^Ans. 9|d. 
25. — Interest on £41 for 12 days, at 5 per cent.? — ^Ans. Is. 4id. 
26. — Interest on £76 for 6 days, at 5 per cent.? — ^Ans. Is. 3d. 
27. — Interest on £85 for 15 days, at 5 per cent.? — ^Ans. 88. 6id. 
28.— Interest on £159 for 27 days, at 5 per cent.? — Ans. lis. lid. 

PROBLEM 5. 

To calculate interest at six per cent, for months. 

Rule. — Multiply the pounds and months ; cut off the unit figure of the 
product, and the remainder will be the interest in shillings. The figure 
cut off is tenths of a shilling. Thus, the interest of £9 at 6 per cent., for 
5 months, is 9 x 5=4 (5=4^^8. =4s. 6d. 

EXAMPLES. 

29. — ^Interest om £7 for three months, at 6 per cent. ? — ^Ans. 28. Id. 
30. — Interest on £12 for four months, at 6 per cent. ? — ^Ans. 4b. 9d. 
31. — Interest on £270 for seven months, at 6 per cent. ? — ^Ans. £9 98. 
32. — Interest on £350 for eight months, at 6 per oent. ? — ^Ans. £14. 
33. — Interest on £90 for eight months, at 6 per cent. ? — ^Ana. £8 128. 
34.— Interest on £380 for nine months, at 6 per cent. ? — A.nfl. £17 28. 



INTUITIVE CiLLCULATIOirS. 127 

PBOBLEM 6. 

To find the interest of any eum^for months^ at three per cent. 

Bulb. — Multiply ^ of the principal bj the months, and jou have the 
answer in shillings ; or, multiply ^q of the principal bj \ the monthB, and 
you hare the same. 

XXAXFLBS. 

35. — ^What is the interest on £220 for 11 months at 8 per cent.? 
^ 220 Otherwise ^ 220 

11 22 

11 57 



2,a-f-12,l 110 
11 



Ans. £6 Is. 



2,0 12,1 



Ans. £6 Is. 



86. — What is the interest on £200 for 10 months, at 3 per cent.? — Ans. £6. 
37. — ^What is the interest on £180 for 9 months, at 3 per cent.? — Ans. £4 Is. 
38. — What is the interest on £160 for 8 months, at 3 per cent.? — Ans. £3 4e. 
39. — What is the interest on £140 for 7 months, at 8 per cent.? — Ans. £2 9s. 
40. — What is the interest on £245 13s. 8d. for 1 month, at 8 per cent.? — 
Ans. £12 5s. 8d. 

Note — The above will be found very useful in Savings' Banks. 

PBOBLEM 7. 

To calculate interest for years at any rate per cent. 

Bulk. — Multiply the time by the rate per cent. ; consider wliat part or 
parts the product is of 100 ; take such part or parts of the principal, and 
you have the interest. 

BXAMPLES. 

41. — Find the interest on £125 Is. 8d. for one year, at 6 per cent. ? 

£ s. d. 
i\>-rl25 1 8 

Ans. £6 5 1 



42. — What is the interest on £7373 19s. Od. for 1 year at 6 per cent, f 

£ s. d. 
A -^ 7373 19 



Ans. £368 13 llf 
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PEOBLEM 8. 
Mnd the interest of any sum at any rate per cent, per annum, 

Bttle. — Multiply time and rate, and divide the restdt into the principal, 
and you have the interest. 

EXAHPLES. 

43. — ^What is the interest of £991 8s. 8d. for 8| years, at 3 per cent, per 
annum? 

3 

— £. s. d. 
10-991 3 3 



Ans. £99 2 3^ 

44. — What is the interest on £765 12s. 7d. for 4 years, at 2\ per cent, 
per annum? 

2i 
4 

£ s. d. 

10^765 12 7 



Ans. £76 11 3 A, 



45.*~What is the interest on £78 12s. lOd. for 12i years, at 1 per cent, 
per annum ? 

£ s. d. 
|-^78 12 10 



Ans. £9 16 7i 



46. — ^Find the interest on £888 8s. 8d. for 3f years, at 3f per cent, per 

annum?— Ans. £124 ISs. 8|d. 
47. — ^What is the interest of £325 7s. 6d. for Z\ years, at 6 per cent, per 

annum ?— Ans. £68 6s. 6id. 
48. — ^Tell the interest on £257 5s. Id. for If years, at 4 per cent. — ^Ans. 

£18 Os. lid. 
49. — ^At 5 per cent, what will the interest be on £479 5s . for 5 years P — 

Ans. 125 16s. Ofd. 
50. — ^What will the interest on £175 17s. be for 2| years, at 4i per cent. 

per annum ? — Ans. £21 15s. 2id. 
61 — ^At 5i per cent, per annum, what will the interest on £279 13s. Sd. 

amount to ? — Ans. £51 7s. lOd. 

Interest for days^ at any rate per cent, 

G-EyiBAL BuLE. — Multiply the sum by the number of days, and that 
product by double^the rate per cent. ; divide by 73000, and the quotient will 
De the interest in pounds. 



i 
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EXERCISE XIII. 

TABLE OF COMMEBCIAL DISCOUNT, 

SHOWING THE ALLOWANCE AT THE BATE PEB CENT. OPPOSITE TO IT ON 

A TOTJKD AND A SUILUNG. 



Per cent. 



lnthe£. 



In the 
Shilling. 



1 



IS 



Os. Oi^ftd 
Of 
U 
H 
2* 

3 

6 

9 












1 



1 


3 


1 


6 


1 


9 


2 





2 


3 


2 


6 


2 


9 


3 





3 


3 


3 


6 


3 


9 


4 





4 


3 


4 


6 


4 


9 


5 





5 


3 



od. 

A 
A 

A 
f 

3 

A 
lA 

li 
lA 

H 

1* 

2A 

2i 
2J 

2H 
2A 
2U 
3 

3A 



Per cent. 



In the £. 



In the 
ShiUiug. 



is 5s. 

• . • o 
6 
6 
6 

... 6 

... 7 
7 

... 7 
... 7 

. . . 8 

. .. 8 

.. . 8 

.. . 8 

. • . «/ 

* . . «/ 

. . * «7 
* . . «/ 

... 10 

... 11 

... 12 

... 13 

... 14 

... 15 

... 16 



6d. 

9 



3 

6 

9 



3 

6 

9 



3 

6 

9 



3 

6 

9 













6 



3 Ad. 

3A 

H 

3f 

3A 

4^ 
4A 

^ 

4M 

4* 

4if 

H 

H 

5li 

6 

6f 

7i 

7f- 

8f 

9 

9? 



Note. — The above calculation in the shillings is the nearest to which 
a mercantile man can lay claim. 

By having the discount on a pound or a shilling (which the 
table shows) you may easily find on any sum. 



K 
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BXPLAKATIOK. 

What is the discount on £7, at 18^ per cent.? 

Opposite ISi per cent, is 3s. 9d. the discount on a £1. 

£7 



Ans. £16 3 



Find the discount on lis. at 37i per cent.? 

Opposite 87i per cent, on a shilling is 4|d- 

11 



Ans. 4b. lid. 



PEOBLEM 1. 

When the discount is an aliquot part of £100. 

Bulb. — ^Take the parts of the principal with the given rate per cent, and 
Tou have the discount. Subtract the discount from the principal, and you 
haye the net money. 

EXAMPLES. 



1. — ^What is the discount on 
£666 6s. 6id. at 50 per cent.? 

£ 8. d. 
i -r 666 6 6i 



Ans. £333 3 3i dis. 



2. — Find the discount on 
£d99 9s. 9d. at 33i per cent. 

£ s. d. 

i^999 9 9 



Ans. £333 3 3 dis. 



3. — ^Tell the discount on 
£762 16s. at 7i per cent. 
£. s. d. 

th ^ 762 16 



38 
i -5-19 



2 9 

1 4i 



Ans. £57 4 If die. 



4. — What is the discount on 
£765 18s. 4d. at 15 per cent, f 
£. s. d. 

A + 765 11 4 



38 5 11 X 8 



Ans. £114 17 9 dia. 



A NEW METHOD FOB COMPUTING COMMISSION, 

Brolcerage^ FremMtm of Insurancey Interest per Annum, JHseount qf 
Invoices or per centage, allowance for ready money, payments at any 
rate per cent. 
Bulb. — Multiply the given number of pounds by twice the rate per 

cent. Take the unit for the pence, and the remaining figures are the 

shillings. 
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SXAHPLES. 

6. — ^What is the oommission on £83 at 2 per cent.? 

£83 

4 

Ans. s38,2cL as per rule. 

6. — What is the oommisaion on £58 at 6id. per cent.? 

£68 
12* 

696 
29 



Ans. 72,6 + 1 « 6 or 728. 6d. 

7. — ^What is the commission on £126 at 3f per cent.? 

£126 
6f 

750 
93 



84,3 
1 



Ans. 84s. 4d. or £4 4s. 4d. 



Note. — When the unit is more than 4, and when the shillings produced 
bj the multiplication are more than 5, then add one penny to the result 
for each unit and fraction. 



EXERCISE XIV. 



ARBEABS AND ANNUITIES AT SIMPLE INTEBE8T. 

PROBLEM 1. 
The cmmtUify rate per cewt.f cutd time gwet^ to find the atnauni, 

Btjlb. — Multiply the rent, or a^uinity, by the time ; reserve the product ; 
then multiply the rate by the time, less one, and with half the product, 
take parts or the reserved product ; add such part or parts to the reserved 
product, and the result is the amount. 

ISXAHPLES. 

1. — ^If the yearly rent of £46 remain unpaid for five years, at 6 per cent, 
per annum, what will it amount to ? 

K 2 
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45 
5 



4X6=20=10- i^>-r225 

22 10 



£247 10 Ans. 



2. — What will an animitj of £120 amoont to, suppoee it to be forbors^ 
for six jeare, at 5 per cent, per annum ? 

120X6 

6x5-25 =.£12i=i-^ 720 

90 



£810 Ans. 



3. — ^What will a pension of £250 amount to, suppoee it remain unpaid for 

eleyen years, at 4 per cent, per annum ? 

£. 
250X11 



10x4=40=20=i-J-2750 

550 



£3300 Ans. 



4. — What will a pension of £75 amount to, if it be forborne for twentj-one 
years, at- 2 per cent, per annum ? 

£. 
75x21-1575 
20X2=40=20-^-r 315 

£1890 Ans. 

5.--If a yearly pension of £120, payable every half-year, remain unpaid for 
six years, at 5 per cent, per annum, what will it amount to ? 

£. 
120x6=720 
5x5-25 

i 12i - i 90 

Ans. £810 
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6. — If a yearly pension of £120, payable qnarteiiy, be forborne for six 
years at 5 per cent, per annum, what wfll it amount to ? 

£. 

120X6«720 
5x5»25 

i+lH = i 90 

Ans. £810 



FBOBLEM 2. 

The amoutUf raie per eeni,, amd time ffwen, iojlnd tie amnmity. 

BxTLB. — DiTide the amount by the time, reserre the quotient, then mnl- 
tiply the rate per cent, by the time, lees one ; take half of the prodnct ; 
consider what part of 100 half ^ud prodnct is ; add the numerator and 
denominator of the fractional part of 100, and with their sum take part or 
parts of the resenred quotient, which part subtract from the reserred 
quotient, and you haye the amount. 

EZAMFLBS. 

7. — If a yearly rent, forborne for fiye years, at 5 per cent, per annum 
amounts to £247 10s., how much was the rent? 

£. B. 
6-5-247 10 

4x5»20 4Q 10 

i 10- A 4 19 



Ans. £44 11 



8u— If an annuity amount to £810 in six years, at 5 per cent, per annum, 
what was the annuity ? 

£. 

«-^810 



6x5=25 186 

i-i-m - i 16 17s. 6d, 



Ans. £118 2s. 6d. 
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9. — If a yearly pension amounted to £3,800 in eleven yean, «l 4 p6r cent. 
per annum, how much was the pension ? 

£. 
11 -f- 3300 



4x10=40 300 

i-r20 i eo 



AnB. £240 



10. — ^If the amount of a yearly salary, payable half-yearly, be £834 7s. 6d. 
in five years, at 5 per cent, per annum, what is the yearly salary ? 

£. s. d. 
5-r884 7 6 



6x4»20 166 17 6 

i4-10= Jj^ 16 13 9 



Ans. £150 3 9 



* 11. — If the amount of an annuity, payable quarterlyi was £839 Is. 8d. 
fiye years, at five per cent, per annum, what was the annuity ? 

£. s. d. 
5-r839 1 3 



6X4»20 

i-rlO 


167 16 
16 16 


8 

7i 


Ans. 


£151 


n 



EXERCISE XV. 

ANNXriIIES, OB FBEEHOLD ESTATES. 

FBOBLEM 1. 

The yearly rent trnd rate per cent, given, to find the purchase money. 

BuiiB. — Multiply the yearly rent by that part which the rate is of 100, 
and you have the purchase money ; or divide the yearly rent by the rate^ 
the quotient multiplied by 100 is the purchase money. 

EXAMPLES. 

1. — ^What is the value of a freehold of £550 a year, allowuig the buyer 
5 per cent, per annum ? 

i 



INTUITITE CJLLCULATI0N8. 135 

£550 
20 



Ans. £11000 



2. — ^What is the value of an estate of £1200 a year, allowing the purchaser 
4 per cent, per annum ! 

£1200 or 4 -f- 1200 
4= 25 



300 



£30000 Ans. 100 



£30000 



FKOBLEM 2. 

The purchase money and rate per cent, given^ to find the yearly rent. 

^EuLE. — Divide the purchase money by that part which the rate is of 
100, and you have the yearly rent. 

EXAMPLES. 

3. — If an estate be sold for £11,000, what must be the yearly rent to allow 
the buyer 5 per cent, per annum ? 

£. 
j^^-r 11000 



£560 Ans. 



4. — ^If a freehold be sold for £30,000, what must be the yearly rent to allow 
the puehaser 4 per cent, per annum ? 

£. 

4A 30,000 



Ans. £1200 



PROBLEM 3. 

The yea/rhf rent and purchase money gwen^ to find the rate per cent. 

BniiE. — ^Divide the purchase money by the yearly rent j 100 divided by 
the quotient will give the rate per cent. 

EXAMPLES. 

5. — If an estate of £550 be, bought for £11,000, at what rate per cent, is 
the money laid out? 

£. 
550 H- 11000 



20-^100»5 per oent. Ans. 
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6.— If an estate of £1200 a year is bought for £30,000, at what rate per 

cent, is the money laid out P 

£. 
1200-f-30,000 



25-f-100=4 per cent. Ans. 



PROBLEM 4. 

The yearly rent and rate per cent, given^ to find the number ofyeari^ 

put/rchcue. 

Bins. — Divide the yearly rent by the rate per cent., the quotient is the 

number of years' purchase. The number of years* purchase multiplied by 

100, is the purchase money. 

EXAMPLES. 

7. — If the yearly rent of an estate be £550, how many years' purchase 
must be given in order to lay out the money at 5 per cent. ? 

5-^-550 



110 years' purchase. — Ans. 



8. — If the yearly rent of an estate be £1200, how many years' purchase 

must be given in order to lay out the money at 4 per cent. ? 

4^-1200 



800 years' purchase. — ^Ans. 



9. — If 110 years' purchase be given for an estate, what was the purchase 
money?— Ans. 110 Xl00=£11000. 



EXERCISE XVI. 

PKOFIT AND LOSS, NE-WLY ABBANGEB. 

PROBLEM 1. 
GH>ven the whole profit and rate per cent., tofi^ the prime cost, 

BuLE. — Multiply the gain by that part which the given rate is of 100, 
and you have the prime cost or purchase money. 

EXAMPLES. 

l.--If by selling goods at 2| per cent, profit I clear £18, what did the 
goods cost me P 
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£13 
40 

£520 Ans. 

• 

2. — If by selling tea at 5 per cent, profit I clear £19 19s., what did the 
tea cost me ? 

£19 19s. 
20 



£399 Ans. 



3. — If by selling sheep at 12^ per cent, profit I dear £27, how much have 
I paid for the sheep ?— -27 x 8 « £216. Ans. 

PROBLEM 2. 

The whole gain and rate per cent, given^ to find the gelling price, 

BiTLE. — See what part the rate is of 100; add the nimierator of the 
fraction to its denominator, and by their sum multiply the whole gain, 
which will giye the selling price. 

SXAMFLES. 

4. — If by selling goods at 12^ per cent. I clear £14, how much did I 
receive for ttie goods ?— 12i = t; 8 + 1=9x14= £126. Ans. 

5. — If by selling tobacco at 20 per cent, profit I dear £199, how much 
have I received for it ?— 20 = ij 1 + 5 = 6x99 = £594. Ans. 

6. — If by selling timber at 25 per cent, profit I dear £77, how much 
have I received for it?— 25 = i; 1 + 4=5 x 77=* £385. Ans. 

PROBLEM 3. 

GUven the whole loss and rate per cent,, t-o find the selling price, 

Bttle. — Consider what part the rate is of 100 ; from the denominator of 
the fraction subtract the numerator, and by their difilsrenoe multiply the 
given loss. 

EXAHPLES. 

7. — If by selling goods at 20 per cent, loss, I lose £25, how much have I 
received for them ?— 20 = J; 1 — 5 = 4x25 = £100. Ans. 

8. — ^If by selling goods at 25 per cent, loss, I lose £16, how much have I 
received for it?— 25 = i; 1—4 = 3x 16 = £48. Ans. 

9. — ^If by selling cotton at 10 per cent, loss, I lose £1234, how much 

have I received for it ?— 10 = A; 1—10=9 x 1234 =£11,106. Ans. 

10. — By selling wool at 33^ per cent, loss, I lose £77 how much have I 
received for it ?— 33J = f ; 1 — 3 = 2 x 77 = £154. Ans. 

11. — If I sell timber at 8i per cent, loss, I lose £155, how much have I 

received for it ?— 8i = A ; 1 — 12 = 11 x 166 = £1705. Ans. 



i 
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PBOBLSM 4. 
The first cost and selUng price hektg given^ tofimd the gain per cent, 

BiTLE. — Subtract the first cost irom the selling price ; diyide the first cost 
by their difibrence, and 100 divided by the quotient will give thQ rate per 
cent. gain. 

BXAKFLE8. 

12. — ^Bought a yard of broad cloth at 6s., and sold it for 7b. ; what was the 

fain per cent ? — 7 — 6=1 in 6 — 6 in 100 =16 J per cent. Ana. 
buy a horse for £15 and sell it for £17 10s., what is the gain 
per cent. ? 

£17 10s. 
15 



£2 10s. Ans. 



2—10 in 15 « 6 in 100»16| per cent. Ans. 
14. — If I buy tea at 6s. per 9)., and sell it at 6s. 8d., what will I gain 
per cent.? 

6s. 8d. 
6 



Os. 8d. Ans. 



8d. in 6s.=9 in 100=11J^ per cent Ans. 
15. — Bought linen at 12d. per yard, and sold it at 13|. ; what is the g^ain 
per cent.? 

13id. 
12 



l^d. Ans. 



11 in 12 = 8 in 100= 12^ per cent. Ans. 
16. — If I buy broad cloth at 18s. 4A, per yard, and sell it at 208., what 
do I gain per oent.P 

208. 
13 4 



6b. 8d. Ans. 



68. 8d. in 138. 4d.=2 in 100=50 per cent. Ans. 
17. — Bought tobacco at 39. per 9)., and sold it at ds. 4d. ; what ia the gain 
per cent.? 

88. 4d. 
3 



Os. 4d. Ans. 



4d. in 3s. =9 in lOO^ll-)^ per cent. Ans. 
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PROBLEM 5. 

Given the first cost and rate per ceni^ to find the eelUng price. 

BxTLB. — ^Divide the prime cost hy that part which the rate is of 100; add 
the quotient to the prime cost, and you have the selling price. 

BZAMFLES. 

18.— Bought a yard of cloth for Gs. ; , 20.— Bought a horse for £14 ; how 
how must I sell it to gain 161 { must I seU it to gain 14f per 

cent.? 



per cent.? 

s. 

i + 6 

1 



7s. Ans. 



19. — ^Bought a quantity of sugar for 
£22 138. 6d. ; how must I sell it 
to gain 9^^ per cent. P 
£. s. d. 
^ +22 13 6 

2 1 2A 



£24 14 8 A Ans. 



£. 
f + 14 

2 
£16 Ans. 



21. — Bought tobacco at 38. per lb. ; 
how must I sell it per lb. to gain 
11^ per cent. P 

s. d. 

i+3 

4 



8s 4d. Ans. 



22. — ^Bought a quantity of cotton for £12845 ; how must I sell it to gain 
6 per cent. P 

£. 
jji^ +12345 

617 5 

£12962 5 Ans. 



PROBLEM 6. 

Hie prime coet of the whole, with a eeUimg retail price ffiven^ to fi/nd the 

profii or loss. 

BuitE. — Eind the selling price of the whole from the retail price. If the 
selling price be more than the prune cost, you have gained ; but if less, 
you have lost so much. 

XXAMFIiES. 



28.— Bought 20 ^rards of doth for 
£19, and sold it at ISs. 4d. per 
yard ; did I gain or lose P 

£. s. d. 

19 

18 6 8 



£0 13 4 loss. 



24.— Bought 40 yards of doth for 
£33, and sold it for I7s. per yd. ; 
tdl me the gain or loss P 
£. 
34 
33 

£1 gain. 
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25.— Bought 60 lbs. of tea, for £22, 
which i retailed at 78. 8d. per lb.; 
tell me the gain or loss ? 

28 
22 

£1 gain. 



26.— Bought 14)0 gallons of gin for 
£66; I retailed the same at 98. 6d. 
per gal.; tell me the gain or loss P 

£. B. 

66 10 

63 



£3 10 gain. 



27. — ^Bought 220 gallons of rum for £176 ; sold it immediately at 168. per 
g^on ; how much have I gained or lost ? 

16 176 

11 176 



176 



neither gain nor loss. 



EXERCISE XVII. 



\ 



THE SLIDING BULE TO THE INVEKTED SCALE. 

The sliding rule is a kind of logarithmic table, and is so 
constructed as to obtain the solution of arithmetical questions 
in either multiplication, division, or extraction of the roots of 
numbers. It is formed of two pieces of box- wood, each 12 
inches in length, joined together by a brass folding joint. In 
one of the pieces there is a brass slider. The rules are com- 
monly marked with A on the rule, B and C on the slider, and 
D on the girt or square line. Let the learner observe whatever 
value is given to the first 1 from the left, the numbers following, 
viz., 2, 3, 4, 5, &c., will represent twice, thrice, four times, &c., 
that value. If one is reckoned one or unity, the rest will count 

2, 3, 4, &c.; but if the one is reckoned ten, then 2, 3, 4, wiU 
coimt 20, 30, 40. Should the first one be called 100, then 2, 

3, 4, &c., wiU count 200, 300, 400, &c. The value of the one 
in the middle of the line is always ten times that of the first 
one ; the value of the second 2, is ten times that of the first 2 ; 
so that if the value of the first 1 be 10, that of the second 1 
will be 100 ; the first 2 will be 20, and the second 2 will be 
200, &c. On the lines A, B, and C, there are 50 small divisions 
betwixt 1 and 2, 2 and 3, 3 and 4, &c. Now, if the first 1 be 
reckoned 1 or unity, each of the small divisions between 1 and 
2, and 2 and 3, &c., will be A or -02; and if you take the 
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first 1 to be unity, then the small divisions from the second 

1 to 2, 2 to 3, &c., will each be ten times greater than ^o, or 
•02, each of them will be H or i or '2. A^in if 1 represents 
100, the first 2 will be 200 ; if the second 1 be 1000, the second 

2 will be 2000, and so on. The above being well miderstood, 
we shall now proceed to the use of the rule. 

PROBLEM 1. 

To m/uUiphf by the sliding rule. 

EuLS. — Set one on B to one of the factors on A; next Against the factor 
on B, you have the product on A. 

EXAMPLES. 

1.— Find the product of 3 by 8 ? 

SOLITTION. — Set 1 on B to 3 on A; then against 8 on B will he found 
the product 24 on A 

2.--Find the product of 24 by 16 ? 

Solution. — Set one on B against 16 on A, then look on B for 34, and 
against it on the line A will he found the product 544. 

PROBLEM 2. 

To divide hy the sliding rule. 

Ktjle. — Set the divisor on B to the dividend on A; against 1 on B you 
have the quotient on A. 

EXAMFLBS. 

3.— Find the quotient of 96 divided by 6 ? 

SoLiTTiON. — Move the slider till 1 on B stands against 6 on A, then the 
quotient 16 will be found on B, against the dividend 96 on A. 

4.— What is the quotient of 108 divided by 12 P 

SoLiTTiON. — Set 12 on B against 1 on A; on the line A will he found 
the quotient 9 against 108 on B. 

PROBLEM 3. 

Proportion hy the sliding rule. 

Rule.— Set the first term on the slider B to the second on A; then on the 
line A will be found the fourth term, st-anding against the third term on B. 

EXAMPLE. 

5. — ^If 4 ibs. of hrass cost 36d., what will 12 9)8. come to ? 

DntxOTlOK. — Move the slider so that 4 on B will stand against 12 on A> 
then against 36 on B will be found the fourth term 108 on A. 
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FBOBLEM 4. 



Superficial mecuwre hy the sUdAnff nUe. 

Bulb. — ^Multiply the length by the breadth, the product will be Hho 

Bisections. — Set 12 on B agamst the breadth in inohea on A; on the 
line A will be found the sur&oe in square feet against the length in ftet on 
the line B. 

EXAMPLE. 

6. — ^What is the content of a plank 18 in. broad, and 10 feet 3 in. long P 

DiBEOTiON. — Move the slider so that 12 on B stands against 18 on A, 
then win lOi on B stand against 15f on A, which is 15f square feet. 

PEOBLEM 5. 

To find the solid oowtent of timber hy the sliding rule. 
Multiply the length, breadth, and thickness together. 

Set the length in feet on C to 12 on D, then on C will be found the 
content in feet against the square root of the product of the depth and 
breadth in inches on D. 

EXAMPLE. 

7. — ^What is the content of a square log of timber, the length of which is 
10 feet, and the side of its square b^e 15 inches ? 

Set 10 on G against 12 on D, then will 15 on D stand against the content 
15i on 0. 

FBOBLEM 6. 
To extract the square root by the sliding rule. 

Move the slidw so that the middle division on 0, which is marked 1, 
stands against 10 on the line D, then against the given number on-O, the 
square root will be found on D. 

Note. — ^If the given number consists of an even number of places of 
figures, as 2, 4, 6, &c., it is to be found on the left haoid part of the line C ; 
but if odd numbers, as 3, 5, 7, &c., it is to be found on the right hand aide 
of C, one being the middle point of the line. 

EXAMPLES. 

8. — Find the square root of 81. 

The number of places are even, being two, therefore the number 81 is 
sought for on the left hand side of the line C. Set 1 on O against 10 on 
D, then against 81 on C will be found 9, the square root on D. 
9.— What is the square root 144? 

Set 1 on O to 10 on P, then against 144 on will be found the square 
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EXERCISE XVIII. 

TIMBEB TABLE STANDABB MEASUBE. 

1728 cubical inohes make 1 cubical foot. 

144 square inches 1 square foot. 

50 feet solid round timber 1 ton. 

40 feet solid square timber 1 ton. 

1 cubical yard 27 culncalfeet. 

A load of rough timber = 40 cubic feet ; a load of square timber » 50 cubic 
feet ; a ton of shipping =40 cubic feet ; a floor of earth =324 cubic feet ; a 
cord of wood =8 feet long, 4 feet broad, and 4 feet deep =128 cubic feet ; a 
stack of wood =12 feet long, 3 feet broad, and 3 feet deep =108 cubic feet ; 
a solid yard of earth = 1 load. 



SUPEBFICIAL MEASUBE IN FEET AND INCHES. 

FEOBLEM 1. 

To find the area or superficial content of a hoard or plank. 

BULE. — Multiply the length by the breadth, the product will be the con- 
tent. When the board is tapering, add both ends together, and half the 
sum will be the mean breaath ; then multiply the mean breadth by the 
length, the product will be the superficial content. 

EXAMPLES. 

1. — ^In a board 12 feet long and 8i inches broad, how many square feet ? — 

Ans. 8 feet 6 inches. 
2. — ^What is the content of a plank 14 inches broad and 16 feet 6 inches 

long P — Ans. 19 feet 3 inches. 
3. — ^In a board 15 feet 6 inches long and 10 inches 6 see. broad, how many 

square feet ? — Ans. 13 ft. 6 in. 9 sec. 
4. — ^Fmd the content of a plank 20f feet long and 12| inches broad ? — 

Ans. 21 ft. 7 in. 4 sec. 6th. 
5. — In a board lOi feet long and 8i broad, how many square feet ? — Ans. 

7ft. 1 in. 3 sec. 

Observe, — If the two ends of a plank or board differ in breadth, add 
the two breadths, and multiply the length by half the sum. 

6. — How many square feet in a board 12 feet 9 inches long, the breadth at 
one end being 15 in. and at the other 10 ? — ^Ans. 13 it. 8 in. 4 sec. 6th. 

FBOBLEM 2. 

Wlien length, breadth, and depth are given, the length being feet, and the 

breadth and depth inches. 

BULE. — ^Multiply the breadth by the depth ; iS of the product multiplied 
by the length will give the measure in feet. 
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7. — How many square feet are there in a plank 16 feet long, 9 inches 

broad, and 4 inches thick t — 16 x 3 ^==48 feet. Ans. 
8. — How many square feet are there in a plank 21 feet long, 18 inches 

broad, and sj inches thick ? — 21 x 5—105 feet. Ans. 
9. — In 5 planks, each 15 feet long, 8 inches broad, and 3 inches thick, how 

many feet ? — 15 x 10=150 feet. Ans. 
10. — ^In 12 planks, each 11 feet long, 9 inches broad, and 4 inches thick, 

how many feet ^-132 x 3=896 feet. Ans. 
11. — How many feet are there in a stone pillar 9]^ feet high, 9 inches broad, 
and 8 inches thick 3 

ft. in. 
9 6 
6 



Ans. 57 

12. — In a partition 151 feet square how many feet ? 

8+1250 



Ans. 156i&et. 



SUPERFICIAL MEASUBE llH YABDS, FEET, AND INCHES. 

PEOBLEM 3. 

EuLS. — 1£ the measure be required in any other name greater than feet, 
first find it in feet, and then bring them to the denomination required. 

EXA&OPLE. 

13. — What is the content of a piece of ground 6 yards 2 feet 6 inches long, 
and 4 yards 2 feet broad ? 

yds. ft. in. ft. in. 
Length, 6 2 6=20 6 
Breadth, 4 2 0=14 

9-«-287 



81 yds. 8 feet. Ans. 

14. — What are the contents of an acre of land 12 yards 1 foot long, 7 yards 

2 feet broad ? — Ans. 94 yards 5 feet. 
15. — ^What are the contents of a garden 45 yards 2 feet long, 36)^ yards 

broad ?— Ans. 1666 yds. 7 ft. 7i in. 

KoTE. — ^The inches remaining signifies square or cubical inches according 
to the question. 

16. — ^How many Yards in a carpet 7 yards 1 foot 4 inches long, 5 yards 
2 feet 3 incnes broad I — ^Ans. 42 yds. 7 ft. 36 in. 
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17. — What is the measuremeut of 12 windows, 5 feet 3 inches long, 5 jards 
1 foot 7 inches broad ? — Ans. 19 yds. 2 ft. 108 in. 

18. — ^What is the contents of a floor 13 yards 2 feet 9 inches long, 5 yards 
1 foot 7 inches broad ? — ^Ans. 75 yds. 8 ft. 61 in. 



SOLID MEASUBE, IN YABDS, FEET, AND INCHES. 

PROBLEM 4. 
BuLE. — Solid measure may be computed like superficial, by duodecimals. 

EXAMPLES. 

19. — What are the solid contents of a wall 13 feet 6 inches long, 5 feet 
8 inches high, and 2 feet 7 inches broad ? 

ft. in. 
Or thus : 13 6 

5 



Length, 
Height, 


ft. 

13 

5 

67 
9 


in. 
6 
8 

6 


• 


Surface, 
Breadth, 


76 

, 2 


6 

7 






153 

44 


• 

7 


6 


Ans. 


197 


7 


6 



in. 67 
4^ 4 
4i 4 


6 
6 
6 




76 


6 




153 
6i 38 
H 6 



3 
4 


6 


197 


7 


6 



20. — What are the contents of a cistern, 9 yards 2 feet long, 6 yards 2 feet 
broad, and 4 yards 2 feet deep ? — Ans. 300 yds. 20 ft. 

21. — What are the solid contents of a wall, 74 feet 6 inches long, 2 feet 9 
inches broad, and 24 feet 3 inches high ? — ^Ans. 4969 ft. 2 in. 7 pt. 6". 

22. — What are the contents of a rampart, 154 fathoms 2 feet long, 6 fathoms 
4 feet broad, and 3 fathoms 5 feet high ? — Ans. 3944 fathoms 16 ft. 

23. — ^What are the contents of a box, 5 feet 2 in. long, 3 ft. 5 in. broad, 
and 2 feet 8 inches and 5 parts deep ?— Ans. 47 ft. 8 in. 2\ 11'". 2'"\ 

24. — What is the solid measurement of a bale of goods, 3 feet 2 inches long, 
2 feet 7 inches broad, and 11 inches deep ? — ^Ans. 7|~g-|- feet. 

PROBLEM 5. 

To find the solidity of square orfowr-sided timber, 

BxTLE. — Multiply the mean breadth by the mean thickness, and the result 
by the length for the solidity. If the tree throughout be equally broad and 
thick, the breadth and thickaess, anywhere taken, will be the mean breadth 

L 
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and thickness ; bat if it tai>ers regularly from one end to the other, the 
breadth and thickness, taken in the middle, will be the mean breadth and 
thickness. If the tree does not regularly taper, but in some plaoes is 
thicker than others, find the content of each part separately. 

EXAMPLES. 

25. — How many solid feet in a piece of timber, 12 feet long, 8 feet broad, 
and 2 feet thick ?— Ans. 72 feet. 

26: — ^Required the solid content of a tree, 16 feet long and 14 inches the 
side of the square ? — Ans. 21 ft. 9 in. 4 sec. 

27. — What is the solid content of a tree, 14 feet long and 10]^ inches the 
side of the square ? — Ans. 10 ft. 8 in. 7 sec. 6th. 

28. — What is the solid content of another tree, 24 feet 6 inches long and 
20 inches the side of the square ? — Ans. 68 ft. 8 sec. 

29. — If a piece of timber be 181 feet long, 14 inches broad, and 9 inches 
deep, what is the solid content P — ^Ans. 16 ft. 2 in. 3 sec. 

80. — ^What is the solid content of a piece of timber or stone, whose sides 
are 10 inches by 18, and the length 18 feet ? — ^Ans. 22 ft. 6 in. 

81. — What is the solid content of a piece of timber, 15 ft. 3 iu. in length, 
breadth 15 in., and depth 4i in. ? — ^Ans. 7 ft. 1 in. 9 sec. 4th. 6 fths. 

32. — ^How much timber is there in a tree, 2 feet 6 inches by 1 foot 10 in., 
and 38f feet long ?— Ans. 177 ft. 7 in. 3 p. 

PROBLEM 6. 

To find the solidity qfunsquared or round timber. 

BiTliB. — ^Multiply the square by the square in inches, &c., and that pro- 
duct by the length in feet, &c.; divide that product by 144, and you will 
have the solid feet : if any shoiild remain, divide by 12 for inches. 

EXAMPLE. 

33. — Admit a piece 20i ft. long, by lOi in. square (which is a quarter of the 
line contained round the same); required the solid content in feet. 

Inches. 
10-25 
10-25 



10506-25 

20-5 length. 

144-^2153(78•12•5 



Ans. Feet 14*11 inches. 



34.— What is the solid content of aroimd tree, 25 feet long, and girt in the 
middle 45 inches ?— Ans. 21 ft. 11 m. 8 sec. 9 fths. 

85. — ^How much timber in a round tree, 30 feet long, and the girt 42 in.?— 
Ana, 22 ft. 11 in. 7 sec. 6ths. 
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PROBLEM 7. 

A more accurate woAf is to multiply the square qf one-Jlfth of the girt bg 

twice the length for the soUdUg. 

86.— If the length of a tree is 24 feet, and the girt 8 fSsot, what is the 
content ?--An6. 122*88 feet. 

87. — The nrts of a tree in fire different places are 9*43 ft., 7*92 f., 6*15 ft., 
4*74 ft., and 8*16 fti., and the length of I7i ft.; what is the solidity P-— 
Ans. 64-424992 feet. 

SToTB. — Take care to point off your decimal parts. 

'26 is the decimal of i. 
*60 is the decimal of \, 
*76 is the decimal of i of anything. 

PBOBLEM 8. 

UnequcU'Sided timber. 

BxTXB. — Multiply breadth and tluckness together in inches aad half 
inches, and that product by the length in feet, which, divided by 144, cutting 
off so many deomiid figuras as tl^re are in the operation, the content wiU 
appear in solid feet j t^ remainder, divided by 12, givas inohet. 

BZAKPLB. 

88. — ^A piece of timber 26| feet long, 18i inches broad, and 14i inches 
thick, how many solid feet P 

Inches. 
18*6 broad. 
15*6 thick. 



2682*6 
26*6 length. 



1444-7108*625 



Ans. Feet 49 4 4 twelfths, solid. 

PROBLEM 9. 
To find the contefd qf triangular timber. 

Bttlb. — Multiply the base by the perpendicular in inches, and half that 
product by the Icnigth in feet ; divide the result by 144, it wUl then give the 
number of solid feet. Divide the remainder by twelve for the inches. 



89.-*In a piece of timber, whose sides are triangular-^is., the base 29 
inches, perpendicular I7i inches, and the length 12 feet, — how many 
solid feet contained P 

L 2 
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Inches. 
26 base. 
17| perpendicular. 

455 product. 

2271 half the product. 
12 length. 

144-7-2730 



Ans. Feet 18 11 inches, six-twelfths, solid. 

PROBLEM 10. 

Mahogany, 

BuLE. — Multiply breadth by depth in inches, and that product by the 
length in feet, which last product, divided by 12, gives the superficial inch- 
feet required. 

EXAMPLE. 

40. — In a mahogany log, 251 inches broad, 16 inches thick, and 15^ feet 
long, how many superfidal inc^ fset P 

25^ Inches broad. 
16 „ thick. 



408 
15^ In length. 



12 -r 6324 



Ans. 527 Inch-feet. 



41. — In a log, 33 inches broad, 19 inches thick, and 23^ feet long, how 
many superficial feet ? 

33 Inches broad. 
19 „ thick. 

627 
231 



12 -r 14630 



Ans. 12191- inch-feet. 



SPECIFIC GKAYITY. 



Specific gravity is the relative weight of any body compared 
with the weight of another taken as a standard of the same bulk. 
The standard is water: one cubic foot weighs 1000 ounces 
avoirdupois, at a temperature of 60 Fahrenheit. 
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TABLE 07 THE OBAYITY 07 WOOD, 7B0K COBE TO LIOWUVITM. 



Cork ... 


Bpeciftc 
Gravity. 

246 


Poplar 
Larch ... 


383 

544 


Elm and En 
Mahogany, ] 
WiUow 


glishFir 556 

ionduras 560 

585 


Cedar ... 


596 


Pitch Pine . 


560 


Pear Iree 


661 


Wahiut ... 


671 


Fir, Forest 


694 


Beech ... 


696 


Cherry Tree. 
Teak ... 


715 

745 





Specific 




Grarity. 


Maple and Biga Fir . . . 


... 750 


Ash and Dantzic Oak... 


... 760 


Yew, Dutch 


.. 788 


Apple Tree 

Alder 


... 793 
.. 800 


Yew, Spanish 


.. 807 


Mahogany, Spanish ... 


.. 852 


Oak, American 


.. 872 


Boxwood, French ... . 


.. 912 


Loewood 

Oak, English 


.. 913 


.. 970 


Do., 60 years cut ... , 


.. 1170 


Ebony .. 


.. 1831 


Lignnmyitee 


.. 1333 



PROBLEM 11. 

To find the magnitude of a body from Us weight. 

Bulb. — ^Weight of the body in ounoea divided by its specific gravity in 
table » content in cubic feet. 

BXAMPLE8. 

42. — How many cubic feet are there in one ton of mahogany ? 
1 ton » 20 cwt. s 85840 ounces in a ton. 

Look to mahogany, and opposite yon will find 660, which divided into 
the ounces oi a ton, wOl stand thus : — 

560^35840 



64 cubic feet Ans. 



Had the timber been fir ; look to fir and you will find 566, which divide 

into the ounces in a ton, thus :— 

656 -r 35840 ounces. 



Or English oak : 



64*46 cubic feet. 



9704-35840 



Ans. 



36-94 cubic feet. 



PROBLEM 12. 

To find the weight of a hody from Us hulk, 

BxTLE, — Cubic feet x specific gravity >■ weight in ounces. 
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BXAMPLB. 

43. — What is the weight of a log of larch, 14 feet long, 2| broad, and 
i thick? 

2.5x1.25x14=43.750: then 
43.75+544^23800 ounoe8=13 cwt. 1 qr. 3 lbs. 8 oz. 

PROBLEM 13. 

Sawyers^ Work^ measured with a line. 

Measure off your sereral cuts alternately with a line, which afterwards 
measure on the rule. 

Rule — Multiply the line by length in feet and inches, and you will hare 
the product required. 

EXAMFLB. 

44. — ^Admit 84 feet, 6 inches line, by 9i feet long. 

ft. in. 
Line 34 6 
Long 9 6 

810 6 
17 8 



Feet of Sawing 327 9 Ana. 



EXERCISE XIX. 

CARPENTEKS' WORK. 

Hoofing and flooring are measured by the square of ten feet 
each way, one hundred square feet being one square of work. 

Rule. — ^Multiply the giyen dimensions together in feet and inches^ which 
product, divided by one huildred (by cutting off the figures to the right), will 
giye the squares required. 

examples. 

45. — ^A piece of work, 96 feet 3 inches by 21 feet 3 inches : required the 
number of squares contained therein ? 
ft. 96*3 inches. 
21-3 
100 -r 20.45.3.9 Ans. 20 squares, 45 feet, 3f inches. 

46. — A piece of work, 14 feet 6 inches by 10 feet 3 inches : required the 
square yards contained ? 

14i 

m 

9 + 1481 
Ans. 16ff yds. 
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EXERCISE XX. 

CALCULATION OF GLAZIEBS' WOEK. 

7^ dimensions used wre feet^ inches^ and parts s in some instances, feet, 
tenths, and hundredths. The work is calculated in square feet, 

Windows are sometimes measured by taking the dimensions 
of one pane, and multiplying its superfices by the nimiber of 
panes. But generally they take the length and breadth of the 
whole frame for the glazmg. Circidar windows are measured 
as if they were square, taking for their dimensions the greatest 
length and breadth. 

1. — ^If a pane of glass 3 feet 6 inches and 9 parts long, and 1 foot 3 inches 
and 3 parts broad, how may feet of glass in that pane? 

3 6 9 3,56 

13 3 1,277 



3 6 9 ^92 
10 8 3 2492 
10 8 3 712 
356 



Ans. 4 6 3 11 3 



Ans. '4,54612 



2.— How many feet of glass are there in 10 panes, each 4 feet 8 inches and 
9 parts long^, and 1 foot 4 inches and tluree parts broad? — ^Ans. 60,403. 

3. — How many feet of glass are there in 20 panes, each 3 feet 6 inches 
and 9 parts long, and 1 foot 3 inches and 8 parts broad ? — ^Ans. 80 ft. 
6 in. 6 pts. 

4. — If a wmdow be 7 feet 6 inches high and 8 feet 4 inches broad, how 
many square feet of glass contained in it ?^ Ans. 25 ft. 

• • ■ * • 

•5. — How many feet in an elliptical fan light of 14 ft. 6 in. in length, and 
4 ft. 9 in. in breadth ?— Ans. 68 ft. 10 in. 

6. — What will the glazing of a triangular skylight come to at 20d. the foot, 
the base being 12 ft. 6 in. and the height 6 ft. 9 in.?— Ans. £3 10s. Sid. 



EXERCISE XXI. 

CALCULATION OP BRICKLAYEBs' WOBK. 

The chief part whereof is measured by the perch, being 
twenty-one feet long, nine inches thick, and one foot high. 

BviiE. — Multiply length br heisht in feet and inches, and that product 
by t|ie inches in thickness, which last product divide by nine, and that 
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quotient hj twenty-one, will give the perches sought, standard measure ; 
bat when the thickness is nine inches only, multiply the giyen lengih and 
height together, and divide by twenty-one for perches. 

7. — A piece of work, 66 feet long, 20 feet 6 inches high, and 28 inches 
thick, how many perches are contained therein ? 

ft. in. 

66 length. 
20 6 height. 



1320 
33 



1353 
28 



9-i-37884 



21-^4209 3 



Perches 200 9 ft. 3 in. Ans. 



In Mough Stone Work. 

Twenty-one feet long, twelve inches high, and eighteen inches thick make 
a perch. 

Multiply in like manner as above directed ; that is, length and height 
together, in feet and inches, and the product multiply by the inches in 
thickness, which last product divided by 18, and that quotient by 21, gives 
the perches contained. But when the thickness is 18 inches only, multiply 
the given length and height together, and divide by 21 for perches. 

One thousand of our common bricks (mortar and work) will make four 
perches and a quarter of work. 

Two hundred and thirty-six bricks (mortar and work) will make a peroh. 

To find the solid content of a marble block. 

EiriiE. — Multiply length by breadth in feet and inches, and that product 
by the depth in feet and inches will give you the solid content in feet, by 
which it is sold. 

Observe^ — ^Twelve solid feet of marble make a ton. 

8. — How many solid feet in a marble block, 6 ft. 6 in. long, 2 ft. 4 in. 
broad, and 1 ft. 3 in. thick ? 

6 ft. 6 in. long. 
2 4 broad. 

15 2~ 

_1 3 thick. 

18 11.6 Ans. 
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EXAMPLE. 

What is the content of a marble block 6 feet 6 inches long, 2 feet 4 inches 

broad, and 1 feot 3 inches thick ? 

ft. in. 

6 6 length. 
2 4) breadth. 



13 
2 2 



15 2 
13 thick. 

15 2 
3 9 6 

Ans. 18 II 6 

10. — What is the content of a block 4 feet 3 inches long, 2 feet 6 inches 
broad, and 2 feet 1 inch 5 parts thick?— Ans. 22 ft. 6 in. pts. 7\ 6'", 



SLATEBS' WOBK 

Is measured by the square of one hundred square feet. 

G-ENEBAL Obsehyations. — ^No deduction for chinincnr shafts. Hips, 
valleys, and eves, added to the content of the roof as double measurement. 

600 Double slates coyer 1 square. 



1000 Single do. do. 

165 Tiles ... do. 

40 Laths ... do. 

1 Ton slates do. 



1 square. 
1 square. 
1 square, 
li square. 



11. — ^How many squares in a roof double slating, 68 ft. long, and 191 from 
the eve to the pitch of the roof? 

68 
19i_ 

600-1-1326 
Ans. 2i nearly. 



EXERCISE XXn. 



TONNAGE OF SHIPS, BT THE FABLIAMENTABT METHOD. 

BxTLE 1. — Multiply the length of the keel, taken within the vessel, or as 
much as the ship treads upon the ground, by the length of the midship 
beam, taken also within, from plank to plank, and that product by half the 
breadth, taken as the depth ; then divide the last product by 94, and t^e 
quotient will be the tonnage. 
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BXAMFLB8. 

1. — If the length of a ship's keel be 80 feei^ and midship beam 30, give 
the required tomiageP 

80 
80 



2400 
15 

94 •^ 36000 
88 
72 



Ans. d82f}- 



2. — If the length of a ship's keel be 87 feet 6 inches, and the midship 
beam 28 feet 8 inches, find the required tonnage ? — ^Ans. 382ff^. 

BvLE 2. — ^Take the dimensions on the outside of the light mark, as the 
ship swims, being unladen, to find the content of the empty ship. But if 
the measure of the ship be taken from the light mark to her full draught 
of water, when laden, it will giye the burden of the ship; then the 
length, breadth, and depth multiplied together, and the product divided 
by 100 for men-of-war (which gives an iSlowance for guns, anchors, &c., 
that are all burdens, but no tonnage), and by 95 for merchant ships, will 
give the tonnage. 

Observe^ — A hundred solid feet make a ton. 

3« — Bequired the tonnage of Noah's Ark, the length being 300 feet, 
breadth 60, and depth 30? 

300 
50 



15000 
30 



95 -^ 450,000 
055 
786 



Ans. 4736 ^ 



Bttle 3. — The shipwrights of London multiply the length of the keel by 
the extreme breadth of the ship, taken from out to outside, and that product 
by half the breadth; and this the^ divide by 94 for merchants shipsyand 
100 for men-of-war ; the quotient is the tonnage of the respective classes. 

4. — What is the tonnage of an 80 gun ship, the length of whose keel 
is 149 feet 4 inches, and the extreme breadth 49 feet 8 inoheef^- 
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6. — ^The riyen length of keel of a 74 is 138 feet, and the ^extreme breadth 
. 46teet9inahe8j what is the tonnage ?—Ans. 1508^ 

A method pracH9ed in the Royal Navy. 

"RujJt 4h — ^Let fall a perpendicular from the foreside of the stem at th« 
height of the hawse hole, and another from the back of the main port at 
the height of the wins transom; from the distance between these per* 
pendiciuars deduct -f- of the extreme breadth, and as many times 2i inches 

as there are feet in the height of the wing transom above the upper edge of 
the keel ; the remainder is the length of the keel for tonnage. Multiply 
the length of the keel by the extreme breadth, and that product by half the 
breadth ; then divide by 94 for the tonnage. 

6. — GKven the length of the keel 68 feet, and the extreme breadth 22; 
required the tonnage? — ^Ans. 175^. 

7. — What is the tonnage of a ship whose keel is 78 feet, and the extreme 
breadth 24i ?~Ans. 249^ . 

8. — The length of the keel is 70 feet, and the extreme breadth 24 ; what is 
the tonnage ? — ^Ans. 214f ^. 



FOREIGN WEIGHTS AND MEASURES. 



CAPE OF GOOD HOPE. 



UQUID HEASmiE. 

16 flasks «» 1 anker. 

bankers ^ 1 aam. 

4aam8 » 1 leaguer. 



COBK. 

4 schepels » 1 muia. 

lOmuias- v 1 load. 

The muia of wheat weighs 196 Ibe. 
English B 3 imperial bushels. 



CLOTH Aim LONd XSABITBS 



12 Bhyland inches 

27 ditto 
144 ditto 
164 square feet 
600roods ... , 



1 Bhyland foot. 
1 Dutch ell. 
1 square foot. 
I rood. 
Imorgen* 



Accounte in£ e. d., or Six JDollars, Schillinge^ or Stivers, 

1 stiver = I of a penny. 

6 stivers = 1 shillinff, or 2id. sterling. 

Irix dollar ... = 18d. sterling. 



CHINA— CANTON. 



Merchandise weights are the pecul, catty, and taeL The peoolis divided 
in 100 catties, or 1600 taels. 

1 tad weighs avoirdupois ... ... 1^ oe; 

16 taels, or 1 catty *■ ly lbs. 

100 cttttieiy or 1 pcNSul ... * 18^ Ibe. 
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FOBEIGN WEIGHTS AND liEASTTBES. 



A pecnl weighs 162 lbs. 3 dwts. 8 grs. troy. English weights are used 
in deHvering a cargo, and are afterwards changed into cattiea and peouls. 

The weights are the candy of 20 mounds ; the mound is divided into 
8 yis, 320 pollams, or 3200 pagodaes ; the yis is divided into 6 seers. The 
candy of Madras =500 lbs. avoirdupois ; the pagoda, 2 os. 8 ffrs. 

The measures of capacity are the garce (or com measur^, oontainixig 
80 parahs, or 400 marcals, each marcal 8 puddiee, or 64 ollocks. The 
maroal measures 750 cubic inches, and weighs 27 lbs. 2 oz. 2 dn. of spring 
water, consequently 45 marcals are equal to 15 Winchester bushels. 

Accounts are kept in rupees: 12 fanam8=l rupee, 80 cashesl fonam; 
and 42 fanams=l pagoda. The gold coins are the star, or current pagoda^ 
which = 7s. 5id.; the gold rupee, value at the English mintsfl 9s. 2 ^^^d. 



GERMANY BBEMEN. 



2 loths — 1 ounce. 
8 ounces = 1 mark. 
2 marks = 1 commercial lb., or 
7690 English qrs. 
1 centner =116 lbs. 



DBY HEASXTBE. 

= 1 viertel. 

= 1 scheffel. 

= 1 quart. 

= 1 last. 

0.7 bushels ; a bar- 
rel of 8alt=3i- scheffels; a last of 
coals =2 chaldrons, Newcastle mea- 
sure. 



4 pints 
4 viertels.. 
10 scheffels 
4 quarts . . 

1 last =10 qrs 



1 shippound = 

1 wadge of iron = 
1 stone of flax » 
1 ditto wool = 
1 ton of butter = 



2| centners, 

or 290 lbs. 

120 lbs. 

20 lbs. 

10 lbs. 

300 lbs. 



LIQUID MBASirBB. 

8 quarts = 1 viertel. 

5 viertels = 1 anker. 

4 ankers = 1 tierce. 

\\ tierce = 1 oxhoft. 

1 oxhoft = 88 English 

wine gals. 

A barrel of whale oil =6 steckan, 
or 216 lbs. = 31i- English wine gals. 
Accounts are kept in rix dollan of 
72 grotes ; the grote is divided into 

5 swares; a Bremen rix dollar « 
38. 2d. sterling ; par of exchange £1 
sterling =6 rix dollars, 82 grotes, 
4 swares. 



HAMBUBGH. 



WEIGHTS. 

= 112 pounds. 
= 32 ounces. 
= 4 drachms. 
= 4 pfennings. 
= 2^ centners, 
or 20 liespfund of 14 lbs. each, 
or 280 lbs. 
1 pipe of oil =820 lbs. ; a barrel of 
Dutter (willow and hoops) 224 
lbs. ; common hoops, 230 lbs. 
nett. 



1 centner... 

1 lb 

1 oz 

1 drachm... 
1 schiffpund 



GBAIK MEASXnEUB. 

=60 fass. 
= 2 himpten. 
4 spint. 
1 wispol of wheat or 

rye 
1 do. oats or barlej. 
1 scheflfel of wheats 
1 ditto of oats or 
barley. 
1 Hamburgh last » 11 impecial 
quarters. 



1 last ... 

1 fass ... = 

1 himpten = 
20 fass... = 

30 fass ... = 

2 fass ... » 

3 fass ... = 
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LIQITID HEAfiTTBE. 



1 fader 
1 aom ... 
1 anker 
1 viertel 
1 stubchen 
1 kannen 
1 emier 



6 aums. 

4 ankers, or 5 emeni. 

5 yiertels. 
2 stubchen. 
2 kannen. 

2 GBSsel qiiartiers. 
4 yiertels. 



1^ aums, or 6 ankers, or 30 yier- 
tels, each of 8 quartiers, or bottles 
=1 hogshead. 

Accounts are kept in marks of 12 
pfennings of two sorts, banco and 
current — the banco estimated at 
Is. 5id. ; the mark current at Is. 
2id., Is. 2id. sterling. 



32 loths 
16 ounces 
161 pounds 
20 pounds 



5 quarts 
4 ankers 
11 ahm 



make 



make 



P R XJ 8 B I A — D A N T Z I C . 



1 ounce. 
1 pound. 
1 lispound. 
1 small stone. 



33 pounds make 

110 pounds 

3 centners 



1 large stone. 
1 centner. 
1 shippound 
(330 lbs.) 



LIQUID MEAST7BE. 



1 anker. 
1 ahm. 
Ihhd. 



2hhds. 
2 both 
2 fuder 



make 



1 both. 
1 fuder. 
1 last. 



A pipe ==2 ahms ; the ahm=39| English gallons. 



OOBN MEASUBE. 

The last of 60 scheffels == 11 qrs. 3 bushels, and the last of 561 scheffels — 10 
qrs. 7 bushels. Oak planks, deals, and pipe stayes are sold per shock of 50 
pieces. Wheat, rye, &c., of 661 scheffells. Accounts are kept in thalers or 
dollars, silyer groschen and pfennings. 

1 thaler = 30 silyer groschen. I The thaler is generally estimated 
1 groschen » 12 pfennings. | at 3s. 



TUSCANY liEGHOBN. 

The pound is diyided into 12 ounces, 96 drachms, 288 denai, and 6912 
grani, and equal 5240 English grains. The qumtal, or centinajio»150!bs.; 
the oentaro=sl50 lbs.; but a centaro of sugar ^^ 151 lbs., oil 88 9)s., brandy 
120 lbs., stock fish 160 lbs. The rottolo=3 fiys. Com is sold by the sack 
or sacco, 4 of which are equal to 1 imperial quarter. 

LIQUID MEASUBE. 

2 mezette = 1 boccale ; 2 boccali ~ 1 fiasco ; 20 fiaschi = 1 barile or 12 English 
wine gallons : the barile of oil is about 66 9)s. ayoirdupois, or 16 fiaschi of 2 
boccali each. 

Long measure is the braccio, diyided in 20 solidi, 60 quattrine or 24 
denaii. 155 bracci:=100 English yards. 1 canna of 4 bracci=12 English 
inches. 

Accounts are kept in lire Tosoane: the lire is diyided 20 solidi di lire, each 
of 6 centisinuL 
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KAFI.E8. 

Tbe weights are the cantaro and Totola. The cantaro gro88B-196| fta. 
aroirdapois ; the cantaro piccolo 106 flys. ayoirdnpoia. In com, 36 tomolo 
*^A Winchester bosheL 

In wine, the carro is 2 botti, 24 barrile or 1440 camffis. 1 caROB264 
English wine gallons. Pipe of wine or brandy is 132 English gallona. 00.-** 
The sahna is divided into 16 staje ; 256 quarti, or 1536 mismette ; 1 aalma 
»42f English wine gallons. Long Measure: — The canna is diyided into 8 
pifclmi^ or 96 onzie, and=6 feet 11 inches English. Aoooimta are kept in 
docati di regno of 100 gram. 1 ducat=10 carlina^ or 3b. 5id. nmify, 
sterling. The onoetta=>10s. 3H<> the smaOeet gold piece. 

POBTITGAL LISBON. 

WBIOHTS. 

8 ounces male a marc, 2 marcs a pound or arratel, 22 pounds 1 arroba^ 
4 arrobas 1 quintaL For com and salt the measure is the moyo, dirided into 
15 fanegas, 30 alquir^ 240 quartos, &c. liquids : — ^The almude ia dirided 
into 2 potes, 12 canadas, or 48 quartelles. 18 almudes=l baril ; 26 alnmdes 
«1 pipe, and 52 almudes=l tonelado, which last=227i English wine 
gallons. A Lisbon pipe of 31 almudes is equal to 140 English gallons. 

LEVOTH. 

8 palmos makeacovado or cubit; If coradoe^l yara; 2Tara8»l branoo. 
Accounts are kept in rees, 1000 of which make 1 milrae. The gold piece of 
6400 rees » 35s. lid. sterhng, and the gold ouisadoa2s. 3d. 

BIT SSI A — PETEB8BT7BO. 

Ooldy Silver ^ or Merchandise: — 3 sotnicks make 1 loth; 32 lotha 1 pound} 
40 pounds 1 pood; 10 poods 1 berkovitz. The pood » 36 lbs. 10 oz. 11 dre. 
ayoudupois. Long Measure: — 16 wershok make 1 arsheen; 8 anheensi 
sashen; 50 sashen^l yerst; 1 sashen^T English feet; 1 arsheen » 28 
English inches ; 100 Bussian feet=114| English feet ; 1 verst^S forloinga 
12 poles. 

The chief measure in com b the chetwert, subdiyided into 2 osminB, 4 
pajocks, 8 chetwericks, or 64 gamitas. 

Accounts are kept in roubles of 100 copecks. The gold and silyer ooinB 
are, the imperial or 10 rouble pieces =£1 12b.; half imperial = 16s.; silyeF 
rouble =38. 2|d. 

SPAIN — CADIZ. 

As there are such discrepancies in weights and measures in the diifereiit 
proyinoesy we shall giye those of Castile. 

The quintal is diyided into 4 arrobas, or 100 lbs. of 2 marcs each, 100 
oastile Ibs.a-lOli ayoirdupois lbs ; 100 baras or yards =12^ English jards.. 
In com measure, there u the oahiz, diyided into 12 panaga8| <nr 14A 
oelenoinas, or 576 quartillas. 5 panegas^l English quarter. 
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LIQUID KXASTTBB. 

The oantaro or arroba is divided into 2 azninbres and 82 qnartillAS. 
There are two aorta of arrobaa, the greater and leaaer: the fonnera^i 
Engliah wine gallona, the latter 8i do. 

1 maze makea 16 arrobaa ; 1 botta, 30 arrobaa wine, or 39| oil ; 1 pq>e, 27 
arrobaa wine, or 84i oil $ 1 botta = 127i Engliah gallona, and . 1 pipe 
114i ditto. 

Accounta are kept by the real, of which there are 10| in the peao dure, 
or hard dollar. A real ia divided into 16 quintoa or 34 maravedia : a dollar 
«4a. 4fd. aterling; a real 4fd. 



FOREIGN COINS, 

WITH THEIB SBLA.TIYB YALITB Uf BBITIBH MOinnr. 









AMEBICA. 




An Eagle ... 


• • • 


• • • 


or 


10 Dollara ... 


Half Eagle ... 


t • • 


• • • 


a 


5 do. 




Quarter Eagle 


• • • 


• • • 


n 


21 do. . 




A Dollar 


• • • 


• • • 


f> 


100 Centa 


, , 


Haifa Dollar.. 


• • • 


• • • 


n 


50 do. 


, , 


Quarter Dollar 


• • • 


• • • 


n 


25 do. 


. . 


Cent 


»■• • 


• • • 


» 


(not quite) 




Half Cent ... 


• • • 


• • ■ 


» 


(do.) 


• • 








BENGAL. 


Gold Mohur 


• • • 


• • • 


or 


16 Sica Bupeea 


Pagoda 


• • • 


• • ■ 


» 


56 Anaa 


Engliah Crown 


• • • 


t •• 


» 


2 Bupeea 




French Ecu... 


• t • 


• • • 


*i 


2 do. 




Bupee 


• •• 


• •• 


it 


16 Anaa 




Siano 


• • • 


t • • 


)> 


10 do. 




.Ana ... ... 


• • • 


• ■ • 


» 


12 Picea 




V iz 


• • • 


• a • 


)) 


6 do. 




Fanam 


• • t 


• • • 


» 


4 do. 




A irice 


• • • 


• • • 


>i 


■ • • • • • 










( 


CHINA. 


Jsi. X aio ... ... 


• •• 


• • f 


or 


10 Maoea 


Crown 


• ■• 


• • • 


9) 


2 Bupeea ... 


Ecu 


• • • 


• • • 


9) 


7 Macea 


Bix Dollar ... 


t • • 


• • • 


» 


70 Candarina.. 


Dollar 


• •• 


■ • fl 


}l 


2 Bupeea ... 


j»upee 


• • • 


• •• 


n 


35 Candarina.. 


Mace ..-. 


• • • 


• • • 


99 


JO do. 


Candareen ... 


• •• 


• • • 


99 


10 Caxa 


!• • 



£. 


«. d. 


2 


8 Hi 


1 


111* 


11 





4 4 





2 2 





1 1 





Oi 





Oi 


2 








8 9 





6 





5 





2 6 





1 6i 





2 





1 





0* 





Oi 





6 8 





4 8 





4 8 





4 8 





4 8 





2 4 





8 





Of 
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FOBEIGN COINS AND RELATIVE VALUi:. 



A Ducat. 
Bix Dollar 
Crown ... 
Bix Art.. 
Bix Marc 
Marc ... 
Duegen... 
SMlling. .. 



DENMARK AND NORWAY. 



. or 11 Marcs 
6 do. 
4 do. 
24 Skillings 
20 do. 
16 do. 
9 do. 



A Louis 

6 Livre Piece 
5 Franc Piece 

3 Livre Piece 

30 Sous Piece ... . 
Franc, or 20 Sous 
Demi-Franc, 10 ditto . 



Ducat, or 105 Stiyers ... 

Guilder, 60 ditto 

Bix Dollar, 50 ditto ... 
Florin, 20 ditto 






* • 









)) 



FRANCE 



£ 










£ 








8. 

16 
5 
4 
2 
1 





d. 
8 

2 
6 
3 
10 
5 



15 Sous Piece 
6 Sous Piece 
Double Sous 
6 Liard Piece 
Sous 
2 Liards 



HO LL AND. 



s. 
9 
5 

1 



d. 
2i 
3 

9 



Scalin, 6 ditto 
Stiver, 2 groats . . . 
Gbroat, 8 Pennings 



£ 8. d. 

8 3 

4 6 

3 

1 li 

lli 

9 

5 

0^ 



£ 










£ 






s» d. 
7h 



3 
1 







Oi 



6. d. 

6i 

1 

Oi 



PORTUGAL. 



Joaneza, or 64 Testoons 1 

Mceda, 48 ditto 1 

Milree, 10 ditto 

Kew Chrusade, 24 Yintins 



B. 

16 
7 
5 
2 



d. 



n 

8i 



£ s. d. 

Crusade of Ex. 4 Testoons 2 3 

Testoon, 5 Vintins ... 6f 

Yintin, 20 Bees li 



RUSSIA AND MOSCOVI 



Xervoniz, or 2 Bubles 
Buble, 100 Cupecs 
Poltin, 50 ditto ... . 
Polposin, 25 ditto 



£ 







6. 

9 
4 
2 
1 



d. 

6 
3 
li 



Grievene, 10 ditto 
Altin, 3 ditto 
Cupec 



SPAIN 



£ 8. d. 
Pistole or Doubloon, or 

32 Beats 14 4 

DucatofEx., 375Marave 4 lU 
DaSar, 10 Beala 4 6 



£ s. d. 

5i 

li 

Oi 



Piastre of Ex, or 8 Beals 
Pistarine, 2 ditto ... 
Beal, 34 Marave 



8. 

3 



d. 

7 

lOJ 
5^ 
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BBITIBH WEST INDIES. 
Jamaica^ Barhadoes, Antigua^ Grenada^ Sfc, 



A G-ainea, ot 80 ShiUings 
Pistole, or 24 ditto... 
A Found, or 20 ditto 
Crown, or 7 ditto ... 
A Dollar, or 75 Fence 
A Shilling, or 12 ditto 
A Bit, or 7i ditto . . . 
A Fenny, or 2 Hal^enoe 



£ 0. d. 



1 1 
16 
14 
6 
4 










8 



6 

81 

61 

0* 



The following gold coins are in circuUUum at Jamaica^ with their legal 

weight and value, 

Fortuguose Joannes 
do. Half Joe . . 

do. Quarter Joe 

do. Moidore . . 

do. Half do. .. 

Spanish Doubloon 
do. Double Pistole 

do. Pistole 

do. Half Pistole .. 

English Guinea 

do. Half Guinea 
do. 7s. Piece 

If any of the coins are lighter than the abote weights, three pence are 
deducted tor every grain of deficiency. 





dwts. 


grs. 




£ s. d. 




. ... 18 


12 yalue 6 10 


currency. 




9 


6 




2 15 


*f 


. . i 


4 


15 




17 6 


n 




6 


22 




2 6 


» 




3 


11 




10 


11^ 




17 


18 




5 


t> 




8 


16 




2 10 


tP 




4 


8 


»' 


15 


M' 







4 




12 6 


t> 




6 


8 




1 12 6 


>» 


«• . • 


3 


16 


1* 


16 2 


fy 




1 


19 


» 


10 10 


f* 



FRENCH WEST INDIES. 
Martinigme, St. Domingo^ Chtadalovpe, ^c. 



A Louis D*or, or 32 Livres 



Pistole, 
An Ecu, 
A Dollar, 
A Liyre; 
A Scalin, 
Half Scalin, 
A Sous, 

Half Sous, .. 



„ 26 do. 
8 do. 
7 do; 



9) 

„ 20 Sous 
„ 16 do. 
„ 7i doi 



2 Half Sous 



£ 


s. 


d. 


... 1 








... 16 


9 


... 


4 lOi 


... 


4 


6 


... 





7* 


... 
... 


6 



n 


... 





0* 


... 





0* 



In London, the days for negociating foreign Bills of Excdiange are IJuet* 
days and Fridays. Those bought on one post day are paid for on the 
following post day, at which time second ana thivd Bills of Bxohange are 
rMeived. 
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162 TABLE OF W^GES. 

The foUoaing Table, calculaitd for the Tatt HoDxa' Bnj, Aimi at dm 
nnc, ihe amoaat per Sour, per Quarter Daj/, per ffalf Dag, ^per 
Tiree-quarler Doy, per Dag, per Week, per MouH, per Three Monti*, 
per Solf Tear, per Tear, from T«h> Siiliiitffi to Oite Pouui. 



TABLE OP 1 



Th« foUavMtg TahU, ealeulatad for the Eleven Hovbs' Bill, tiouu at 
one eioB, the amomtt per Boar, per ^larUr Dag, per Salf Xtag, 
per Three-quarter Dag, per Dag, per Jl^eek, per Month, per Three 
MoiUhe, per Saff Year, per Year, from Two ShtlUnge to One Found. 



Than in 311 vorkliw <Uy< in a rev, omitting Chriatiiu4D(j Mid Good Frldar- 



EVERY SPIRIT MERCHANT HIS OWN GAXJGER. 



The foUowing table will show, at one view, the quantity of 
liquor in casks or puncheons, to the tenth of a gallon, from 
10 to 130 gallons, which can be ascertained by dipping with 
a common inch rule into either kegs or puncheons, when lying 
on the side or standing on the end. 

Observe, — If the cask be lying on the side, dip the rule into 
the bung-hole ; coimt the wet inches ; look to the table for the 
number required, and opposite, in the next colimm, you will 



the 


contents if the cask be standing. 








CONTENTS, TEN GALLONS. 




TWENTY GALLONS. 






12-inch Bung, 






VJ-inch Bttnff, 




Inch 


Gal. lOths. 


Altitude 


laeh 


Gal.lOt]i8. 


Altitude 


1 


0.4 


0.7 


1 


0.3 


0.7 


2 


0.9 


1.4 


2 


1.2 


1.8 


3 


1.6 


2.2 


8 


2.0 


2.5 


4 


2.6 


2.9 


4 


3.2 


8.6 


5 


3.5 


3.6 


5 


4.5 


4.5 


6 


5.0 


4.4 


6 


6.0 


5.5 


7 


5.5 


5.0 


7 


7.5 


6.6 


8 


6.4 


5.8 


8 


9.1 


7.6 


9 


7.4 


6.6 


9 


10.6 


8.7 


10 


8.3 


7.3 


10 


12.3 


10.0 


11 


9.6 


8.0 


11 


14.0 ...... 


11.1 


12 


10.0 


8.8 


12 


15.5 


12.2 




PIPTEEN GALLONS. 






TWENTY-ONE GALLONS. 




1^-inch Bwng^ 






IS-inch Bung. 




Indk 


Gal. lOthi. 


Altitude 


Incli 


Gal. lOths. 


Ahitndb 


1 


0.4 


0.7 


1 


0.5 


0.7 


2 


1.2 


1.3 


2 


1.9 


1.2 


a 


2.0 


2.1 


3 


2.7 


2.0 


4 


3.2 


3 .0 


4 


8.9' 


a.o 


5 


4.5 


3.7 


5 


4.6 


4.0 


6 


G.O 


4.6 


6 


6.0 


5.1 


7 


7.5 


5.5 


7 


7.0 


6.2 


8 


9.0 


6.4 


8 


8.8 


7.3 


9 


10.0 


7.5 


9 


10.5 


8.4 


10 


11.8 


8.4 


10 


12.0 


9.5 


11 


12.9 


9.3 


11 


13.4 


10.5 


12 


13.8 


10.2 


13 


14.6 


11 .5 
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THIBTT-THBBE aALLONS. 



70BTY-F0UB aALLONS. 





21'inch Bung. 






2Arinch Bung. 




iBCfa. 


GaLlOths. 


▲lUtade. 


Inch. 


Gal. lOchs. 


Altito^ 


1 


0.6 


1.0 


1 


0.5 


1 .1 


2 


1.7 


2.0 


2 


1.9 


2.3 


3 


3.1 


3.1 


3 


3.3 


3.6 


4 


4.3 


4.3 


4 


4.9 


5.0 


6 


6.0 


5.5 


5 


6.7 


6.5 


6 


7.«/ ..... 


6.7 


6 


8.6 


8. 1 


7 


9.4 


8.0 


7 


10.5 


9.8 


8 


11.5 


9.4 


8 


12.6 


11.5 


9 


13.5 


11.0 


9 


14.8 


13.5 


10 


15.6 


12.6 


10 


16.9 


15.4 


11 


17.3 


14.0 


11 


19.2 


17.6 


12 


19.5 


15.6 
I. 


12 


22.0 


19.6 




THIBTY-glX aALLONS 


FIPTT-rOUB GALLONS. 




22-inch Bung, 






26-tMcA Bung, 




Ineli. 


GaL lOths. 


Altitude. 


Inch. 


Gal. lOkha. 


Altitiidc. 


1 


: 0.6 


1.1 


1 


.*..... 0.8 


1.3 


2 


1.6 


2.3 


2 


1.9 


2.7 


3 


3.0 


3.5 


3 


3.0 


4.8 


4 


4.4 


4.7 


4 


4.6 


5.7 


5 


6.2 


6.1 


5 


6.3 


7.4 


6 


7.8 


7.5 


6 


8.2 


9.8 


7 


9.9 


8.9 


7 


10.4 


11.0 


8 


11.6 


10.4 


8 


13.0 


12.6 


9 


13.8 


11.9 


9 


15.6 


14.6 


10 


15.7 


13.6 


10 


18 .3 • 


16.4 


11 


18.0 


15.2 


11 


21.2 


18.3 


12 


20.8 


17.0 


12 


24.1 


20.7 




POBTT-TWO GALLOWfi 


\, 




SIXTY GALLONS. 






2Arinch Bung, 






26-inch Bung, 




Inch. 


GaUlOthB. 


AlUtude. 


Inch. 


Gal. lOthB. 


Altitudt. 


1 


0.5 


1.2 


1 


0.8 


1 .4 


2 


1.6 


2.4 


2 


2.2 


3.0 


3 


3.2 


3.8 


3 


4.0 


4.5 


4 


4.7 


5.2 


4 


5.6 


6 .2 


5 


6.4 


6.7 


5 


7.9 


7.9 


6 


8.2 


8.2 


6 


10.4 


9.7 


7 


10.1 


9.8 


7 


13.1 


11.5 


8 


12.0 


11 .5 


8 


15.8 


13.4 


9 


14.1 


13.2 


9 


18.7 


15.4 


10 


16.5 


15.1 


10 


20.9 


17.4 


11 


18.8 


17.0 


11 


23.9 


19.5 


12 


21.0 


19.0 


12 


26.9 


21 .7 
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8IXTY-THBEB GALLONS. 



SIXTY-BIGHT GALLONS. 





2S-inch Bwng. 






27-ifM;A Bung. 




Inch 


Oal. lOthi 


Altitude 


Inch 


OaLlOtha. 


Amtiide 


1 


0.8 


1.5 


1 


0.9 


1.7 


2 


2.3 


3.1 


2 


2.0 


3 .4 


3 


4.2 


4.8 


3 


4.0 


5.3 


4 


5.9 


6.6 


4 


6.8 


7.2 


6 


8.3 


8.4 


5 


8.6 


9.2 


6 


10.9 


10.2 


6 


11.0 


11 .2 


7 


13.7 


12.2 


7 


14.0 


13.3 


8 


16.6 


14.2 


8 


17.1 


15.5 


9 


19.6 


16.2 


9 


19.5 


17.7 


10 


21.9 


18.4 


10 


22.8 


20.1 


11 


26.1 


20.6 


11 


26.2 


22.4 


12 


28.2 


22.9 


12 


28.8 


24.9 




SIXTY-PIVE GALLONS. 




SETXNTY GALLONS. 






2*J4nch JBung, 






21-inch Bung, 




Ineh 


Gal. lOtha. 


Altitude 


Inch 


GaLIOths. 


Altitud* 


1 


0.8 


1.5 


1 


0.9 ....:. 


1.6 


2 


2.0 


3.1 


2 


2.1 


3.4 


8 


8.8 


4.8 


8 


4.1 


5.2 


4 


6.1 


6.6 


4 


6.6 


7.1 


5 


8.6 


8.5 


5 


9.2 


9.0 


6 


10.6 


10.3 


6 


11.4 


11.0 


7 


13.4 


12.3 


7 


14.4 


18.1 


8 


16.3 


14.3 


8 


17.6 


15.2 


9 


18.7 


16.5 


9 


20.1 


17.4 


10 


21.8 


18.7 


10 


23.8 


19.7 


11 


24.6 


21.0 


11 


26.6 


22.1 


12 


27.6 


23.5 


12 


29.2 


24.5 




SIXTT-SIX GALLONS 


• 




SEYXNTY-POITB GALLONS. 




• 2tJ'inch Bimg, 






27'inch Bwng, 




Inch 


Gal. lOths. 


Altitude 


Inch 


Gal. lOClta. 


Aiatoda 


1 


0.8 


1.6 


1 


1.0 


2.1 


2 


2.0 


3.3 


2 


2.6 


4.8 


3 


3.9 


5.1 


3 


4.6 


7.2 


4 


6.2 


6.9 


4 


7.0 


9.9 


5 


8.7 


8.8 


5 


9.9 


12.8 


6 


10.7 


10.8 


6 


12.4 


14.5 


7 


13.6 


12.9 


7 


16.6 


17.0 


8 


16.0 


15.0 


8 


18.6 


19.3 


9 


19.0 


17.1 


9 


21.6 


22.7 


10 


22.0 


19.4 


10 


25.2 


24.6 


11 


25.0 


21.7 


11 


29.0 


26.4. 


12 


28,0 


24.1 


12 


32.4 


29.0 
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naHTT OALLOKB. 



ONI HinrDBBD Ain> 7IFTBXN O^ALS. 





27-tMc^ JBwng, 






32-inch Bung. 


» 


Ineh 
1 


Oal.lOtht. 
1.0 .... 


Altitude 

.. 2.0 


Ineh 
1 


Oal.lOths. 

1.8 


AUttode 
2.8 


2 


8.0 .... 


.. 4.0 


2 


3.4 


5.9 


3 


6.0 .... 


.. 7.0 


3 


5.4 


9.0 


4 


7.0 .... 


.. 9.0 


4 


8.0 


. 12.0 


6 


10.0 


.. 11.0 


5 


11.6 


. 15.6 


6 


13.0 .... 


.. 13.0 


6 


14.9 


. 19.8 


7 


* 16 * 6 .... 


.. 16.0 


7 


18 . 6 


. 23.9 


8 


20.1 .... 


.. 18.0 


8 


22.0 


. 27.9 


9 


...... 23 .6 .... 


..20.0 


9 


25.6 


. 30.6 


10 


27.0 .... 


.. 22.0 


10 


29.0 


. 34.0 


11 


30 .8 .... 


..24.0 


11 


; 33.6 


. 37.9 


12 


« 


.. 27.6 


12 


38.6 


40.9 




ONI HITKDBXD GALLONS. 


ONE 


HUNDBBD AND TWENTY GALS. 




204neh Bnnff, 






32-fftcA Bwnff. 




Ineh 
1 


• a.... X . O ... * 


Altitude 
.. 3.2 


Inch 

1 


OeLlOthB. 

1.6 


Altitude 

2.6 


2 




.. 6.6 


2 


8.4 


5.4 


8 


o . 2 ••.. 


.. 9.7 


3 


6.4 


8.2 


4 




.. 12.9 


4 


7.6 


11.4 


5 


... ... X\/ • ^ .... 


.. 16.2 


5 


10.0 


14.4 


6 




.. 19.4 


6 


13.6 


18.0 


7 


17.2 .... 


.. 22.7 


7 


16.7 


21.6 


8 




.. 26.9 


8 


20.9 


24.0 


9 


25.4 


.. 29 . 2 


9 


25.0 


27.5 


10 


28.7 


.. 32.4 


10 


29.6 


81.0 


11 


• ••••. Oa • o ... .< 


.. 35.7 


11 


34.5 


84.6 


12 




.. . 38 . 9 


12 


39.9 


38.6 


oinE 




GALLONS. 


ONE 


EXTNDBED AND TWENTT-THBBX 


* 


d2-fiic^ JBunff, 






GALLONS. — 32-fncA SlMff. 


Ineh 
1 


GaLlOths. 

1.8 


Altttnde 

. 2.7 


Inch 

1 


GaLlOthB. 

1 . 7 


Altitude 

2.5 


2 


8.4 


5.4 


2 


3.4 


5.2 


3 


6.4 


8.1 


8 


5.6 


8.0 


4 


7.7 


. 11.6 


4 


8.8 


10.9 


6 


10.6 


. 14.2 


5 


12 . 


13.8 


6 


14 . 6 .... 


. 17.4 


6 


16.0 


16.8 


7 


18.8 


. 21.0 


7 


20.0 


20.0 


8 


22.7 


. 24.2 


8 


24.0 


23.2 


9 


26.6 


. 27.6 


9 


28.1 


26.5 


10 


80.6 


. 31.0 


10 


32.4 


30.1 


11 


34.0 


. 34.5 


11 


36.2 


38:6 


12 




. 38.4 


12 


40.3 


87.1 



les 



GAUGES FOS SPIBIT MESCBJLKTS. 



OSTS Him>fiBI> AHD TWEKTY-I1Y8 



GALLONS.— 32-^m^ Bung. 



Inoh 
1 
2 
3 
4 
5 
6 



OaLlOths. 
1.7 



8 

6 

8 

12 

16 



4 
6 
5 





7 20.0 

8 24.0 



9 



10 32.6 

11 

12 



Altitude 

8.6 

7-2 

10.4 



14 
17 
20 
24 



6 
7 
5 




27.8 



28.0 ao 



34 



2 




37.0 38.0 

42 . 41 , 6 



ONE HTTBUBED AND THIRTY GALS. 



Ineli 
1 

2 
3 

4 



j&2-tncA Bwng. 

Oal.lOtks. 

1.8 .... 

3.6 .... 

5 . 7 .... 

8.0 .... 



Altitade 

2.6 



5 

8 



4 
4 



5 11.6 

6 15.3 

7 19.0 

8 23.0 

9 ...... 28. S 

10 33 . 6 

11 37 . 6 

12 42.6 



11.4 
14.5 
17.7 
21.2 
24.5 
28.0 
31.4 
35.^0 
38.5 



lock 

18 
14 
15 
16 
17 
18 
19 
20 



32 
23 



ONE HXrNDSED AND THIRTY GALLONS. 
Z2-inch Bwng, 

0«L lOtbt. 



Altitudci. 

48 . .42 . 2 

53 . 2 46 .0 

58 . 5 49 . 6 

64 . 2 68 . 4 

71 . 5 67 . 2 

76 . 8 61 . 1 

82 . , 65 . 

87 . 5 68 , 7 



21 92.6 



... 72 . 6 



97 . 5 76 . 4 

102 . 8 80 . 2 



24 106.7 



84.0 



LIST OP SUBSCRIBERS. 



Names of the Nobility^ Gentry, Clergy, Bankers, Merchants, Professors^ 
Teachers, JSngineers, MaUway Managers, Station Masters, and Goods 
Clerks, selected out qf Ikcelve Thousand who have already patronised 
this work. 



His Boyal Higlmess Albert Edward, 
Prince of Wales. 

Joseph Pease, Esq., M.P., Parling- 
ton. 

G^o.Hudson, Esq.,M.P.,Simderland, 
twelve copies. 

John Bright, Esq., M.P., Manches- 
ter, six copies. 

J. Twizell Wawn, Esq., M.P., South 
Shields. 

B. Hoggett, Esq., Mayor of Durham. 

J. Crossley, Esq., Mayor of Stock- 
ton. 

Q-. Belph, Esq., Mayor of Carlisle. 

J. 0. Thirlwall, Esq., Mayor of Bich- 
mond. 

Br Brown, Esq., Mayor of Sunder- 
land. 

T. Nunneley, Esq., Mayor of Lei- 
cester. 

J.W. Leer, Esq., Mayor of Worcester. 

J. Hogg, Esq., Ma^or of Congleton. 

W. Jones, Esq., Mlayor of Stafford. 

H. Highway, Esq., Mayor of Wal- 
sall. 

Thomas B. Lucy, Esq., Mayor of 
Birmingham. 

Colonel dewes, Broughton House, 
Manchester. 

Capt. McDonnell, 86th Begt. Foot. 

Capt. Harrison, ditto ditto 

Capt. Ellis, Fendon Hill, Durham. 

Capt. Ewart, 98d Highlanders. 

Ca pt. Mostyn, Holywell, N.Wales. 

J. Williams, Esq., J.P., Bangor, do. 

J. F. Sidney, Esq., J.P., Cowpen. 



Daniel Lee, Esq., J.P., Crescent, 
Salford. 

T. Jones, Esq., J.P., Conway, North 
Wales. 

Hon. Philip Petre, three copies. 

Hon. George Liddell, Durham. 

T. Selby, Esq., Barrister, Alnwick. 

B. Lawson, Esq., High Sheriff, 
Northumberland. 

S. C. Davison, Esq., M.D., Carmar- 
then. 

Messrs. Gilpin, Newcastle-on-Tyne. 

Lieut. Usher, B.N., Seaham Harborr 

Peter Bourne, Esq., Whitehayen. 

J. Howett, Customs, Isle of Man. 

J. Pittman, Collector of Customs, 
Workington. 

Thomas Lee, Esq., ditto, NewpoH. 

J. Henry, Esq., Portland-street, 
Manchester. 

A. M. O. Campbell, Esq., Skipton 

Castle. 
T. Ximmersley, Esq., Staffordshke. 
S. Boberts, Esq., Bangor. 

B. Dayis, Esq., Menai Bridge. 
J. O. Williams, Esq., Camaryon. 
Bey. C. O'Neill Pratt, Macclesfield, 
Bey. F. A. Oram, M.A., ditto. 
Bey. Mr. Gubbins, Cheadle. 

Bey. T. Kilby, St. John's, Wakefield. 

Bev. W. Tate, Holy Trinity, ditto 

Bev. Dr. Townsend, College, Dur- 
ham. 

Bey. Mr. Yeates, G.T.S., Birming- 
ham. 

Bey. Mr. Martin, Hanley. 
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LIST OF SUBSCBIBEBS. 



k 



Ber. J. C. Bruce, LL.D., Academy, 
NewcMtle-on-Tyne. 

Bev. F. Calder, Q-.S., Chesterfield. 

Ber. Dr. Iliff, LL.D., Garth, Snn- 
derland. 

Ber. Mr. AtkmMm, 0.S., College, 
St. Bees. 

Ber. J. Proud, M.A., Malton. 

Bev. W. Carter, M.A., ditto. 

Bev. Mr. Thackraj, Bishop Auok- 
land. 

Bev. E. E. Wentworth, G-.S., Kirk- 
ham. 

Bev. Dr. Young, Houghton- le- 
Spring. 

Bev. W. Hay, St. Peter's College, 
York. 

Bev. J. Sleight, Professor, Man- 
chester. 

Bev. Mr. Mowbray, C.S., ditto. 

Bev. Mr. Erost, Broughton, ditto. 

Bev. Mr. Eiggrns, M.A., ditto. 

Bev. E. Black, G.S., Kendal. 

Bev. J. a. EUeiy, G.S., Stavelj 

Bev. Mr.Whitaker, M.A., Bradbuiy. 

Bev. J. Sheffield, G.S., Bochdale. 

Bev. P. B. Ellis, G.S., Burslem. 

Bev. P. Stubbs, G.S., Doncaster. 

Bev. P. B. Simmons, Wigan. 

Bev. Dr. Humphreys, G.S., Chel- 
tenham. 

BANEEBS. 

Jonathan Backhouse, Esq., Durham. 

Wm. Bamshay, Esq., Durham. 

S. Angus, Esq., ditto. 

J. E. Backhouse, Esq., Darlington. 

Jl, Dinsdale, Esq., ditto. 

D. Ferguson, Esq., Iforthallerton. 

— Monkhouse and Sons, Esqs., 
Barnard Castle. 

B. and J. Lambton, Esqs., Newcas- 
tle-on-Tyne. 

J. Spence and Co., Esqs., North 
Shields. 

Bobert Atkinson, Esq., B.S., Troon. 

Wm. Ewing, Esq., N.B., S. Burnt- 
island. 

H. Green, Esq., Gloucester. 

Manager City and County Bank, 
Whitby. 



Messrs. Woodall and Co., Scarbro'. 
W. Gniobum, Esq., Dnmfriet. 
W. Bichardson, Esq., Lookerby. 
Samuel Simpson, Esq., Hamilton. 
H. Curran, Esq., Union B., Ayr. 
J. G. Soutar, Esq., Stonehaven. 
James B. Bremmer, Esq., ditto. 
B. Ghradwell, Esq., Preston. 
J. Hall, Esq., Knaresbro'. 
Thomas Haigh, Esq., Bradford. 
James Hislop, Esq., Melrose. 
J. Green, Esq., Gtulashieb. 
Bobert Boberts, Esq., Holyhead. 
Owens and Sons, Esqs., Carnarvon. 
G. Cobb, Esq., Hull. 
Manager District Bank, S. Shields. 
J. Commond, Esq., Stockton. 
S. Simpson, Esq., Annan. 
N. Wilson, Esq., Kelso. 
James Douglas, Esq., ditto. 
Yorkshire Banking Company, Otley. 

S0UGIT0B8. 

B. Thompson, Esq., Durham, £>ur 

copies. 
H., J., and E. Marshall, Esq., ditto. 
G. Wilkinson, Esq., ditto. 
Thomas Bradley, Esq., Bichmond 
J. Je£Eerson, Esq., NorthalleErton. 
G. Coulson, Esq., Scarbro'. 
T. Harrison, Esq., CC , KendaL 
W. Holtby, Esq., CC, York. 
S. Watson, Esq. 

J. F. Hodgson, Esq., CC, Carlisle. 
J. Wheldon, Esq., ditto. , 
W. Knubby, Esq^Whitehaven. 
J. JBoume, Esq., Walsingham. 
G. Staindrop, Esq., Hexham. 
G. Kirby, Esq., Knaresbro'. 
Messrs. Woodcock, Part, and Soott» 

Wigan. 
W. Walness, Esq., Newcastle. 
Ingledew and Daggett, Esqs., ditto. 

Calvill, Esq., Macclesfield. 

J. Wellsley, Esq., Ormskirk. 

MEBGHANTS. 

Mr. Edward Thew, G.M., Alnwick, 

three copies. 
Messrs. B. Cnsp and Co., ditto. 
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Mr. Archibald Brankiton, Alnwick. 

„ S. W. Bichardson, S.F., ditto. 
Messrs. Wren and Sons, Stockton. 
Mr. J. Bamsey, ditto. 

„ Edward Oousins, ditto. 
Messrs. Olose, Bowring, & Go., ditto. 
Mr. Thomas Horn, Proston. 
„ Thomas Thexton, Kendal. 
„ Z. J. W. Banks, ditto. 
„ J. W. Wilson, ditto. 
Messrs. Brooklebank and Co., ditto. 
Marley and Co., Bishop 

Auckland. 
Stubbs and Co., Gkiteshead. 
Qreene and Sons, ditto. 
Bussell, North Shields. 
Anderson &. Co., Newcastle- 
on-Tyne. 

Losh, Wilson, and Bell, do. 
Ridley and Co., dittfi. 
Moore and Co., ditto. 
Alder Dunn and Co., ditto. 
Haggie, Brothers and Co., 

ditto. 
Carr and Co., ditto. 
Mr. Henry Bell, ditto. 
B. Johnson, ditto. 
J. Bichardson, ditto. 
<r. Burner, ditto. 
E. Nicholson, ditto. 
T. Easterbrook, ditto. 
G^eorge Smythe, ditto. 
J. J. Xmicn, ditto. 
W. E. Ewbank, ditto. 
Messrs. Brownlow, Pearson and Co., 
Hull. 
O. and S. Eggington, ditto. 
Faikins and Co., ditto. 
Shinkwin and Co., ditto. 
Spence and Smith, ditto. 
Carr and Co., S.F.i Carlisle. 
Taylor and Qnardhouse, do. 
Ghnham and JefTerson, do. 
Hope and Sons, ditto. 
Mr. Bome, silk mercer, ditto. 
„ Thomas Blairj S.E., ditto. 
Messrs. Blaycock and Co., ditto. 

Middleton and Sons, Dar- 
lington. 
Walker and Sons, White- 
haven. 
Watson and Kitchen, ditto. 



1) 

It 



9) 



99 



99 



» 



>} 






Messrs. Piele and Co., Whitehaven. 
Fell and Thompson, Cock- 

ennouth. 
Woods and Bromley, Lan- 
caster. 

Mr. J. F. Burchall, ditto. 
Messrs. Braddock and Kershaw, do. 
Mr. G. G. Paley, ditto. 
„ Sagar Browne, Colne. 
„ P. CoUinff, Bishop Auckland. 
„ W. Brankston, ditto. 
Messrs. Perry and Co., Hartlepool. 
Beed and Co., Sunderland. 
Ogle and Spence, ditto. 
„ G«o. Baines and Co., ditto. 
Mr. Thomas Scott, ditto. 
„ Thomas Stainton, ditto. 
„ A. Surtees, ditto. 
„ J. Wood, ditto. 
Messrs. Hirst and Bromiley, Leeds. 
Wood and Co., ditto. 
Briegs and Co., ditto. 
Oddy and Co., ditto. 
B. Twaites and Co., ditto. 
J. and J. Marshall, ditto. 
Harrison and Co., ditto. 
Mr. Samuel Ellison, ditto. 
P. Johnson, Blackburn. 
James Murray, ditto. 
Wm. Eckliffe, ditto. 
E. Edmimson, ditto. 
James Bray, ditto. 
Messrs. J^sfy, Spence, & Buchanan, 

Glaagow. 
Mr. J. Husslewood, ditto. 
„ G. Thompson, ditto. 
Messrs. Monkhouse and Co., York. 
Tuke and Co., S.F., ditto. 
Acaeter and Dale, ditto. 
Forest and Groves, ditto. 
J. and J. Lowe and .Co., 

Scarbro*. 
J. and J. Ainsworth, ditto. 
Woodwark & Co., Whitby. 
Mr. Geom Ligram, Dumfries. 
Messrs. Harrison and Laycock, 
Bradford. 
„ W. and J. Lord, ditto. 
Mr. John Beecroft, ditto. 
Messrs. J. Halstead and Sons, ditto. 
Mr. G. W. Garrell, ditto. 
„ Thos. Clayton, ditto. 
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Mr. W. Lockwood, Bradford. 

„ Ambrose Scully, ditto. 
Messrs. Verity, G-idley and Co., do. 
„ Priestley, Sharp, and Co. 
„ C. Holdsworth and Co., do. 
Mr. Garrell, ditto. 
Messrs. Crafts and Stell, ditto. 
Hunter and Co., ditto. 
Jas. Wilson and Son, ditto. 
Foster and Sous, Queen's 

Head Mills. 
Turner and Bose, Lirerpool. 
Mr. E. Broadbent, ditto. 
Messrs. G-. Wainton and Sons, ditto. 
Mr. W. Meacock, ditto. 
E. Fairclough, ditto. 
G-. Taylor, ditto. 
Bichard Newby, ditto. 
Messrs. S. Hawes and Co., ditto. 

„ Southern and Bromlow, do. 
Mr. Thos. D. Underwood, ditto. 
„ H. B. Jones, ditto. 
„ Thos. Badger. Birmingham. 
Messrs. Laing and Co., ditto. 
Mr. W. W. Beresford, ditto. 
„ John Erearson, ditto. 
„ Thos. Partridge, ditto. 
Messrs. T. Sharp and Son, ditto. 
Mr. J. W. Chambers, ditto. 
Messrs. Newton and Son, ditto. 
„ Stockton and Co., ditto. 
Mr. W. H. Wilson, Worcester. 
Edward Edmonds, ditto. 
George Q-. Miller, ditto. 
J.Webb, ditto. 
Wm. Bice, Tewkesbury. 
J. Blizard, Cheltenham. 
B. Churchhill, ditto. 
A. Lovett, ditto. 
J. Cook, ditto. 
Messrs. Shires and Co., ditto. 
Mr.W. C. Dempsey, Cardiff, S. W. 
Messrs. Corry and Sons, ditto. 
„ Munro, Grant, and Co., 
ditto. 
Mr. James Frost, ditto. 
„ Michael O'Hagan, ditto. 
„ James Lorain, ditto. 
Messrs. Coffin and Co., Bute Docks, 
ditta 
„ Watson and Biohards, do. 
Mr. W. White, ditto. 



3£r. John Williams, OoTesitry. 

„ Wm. Allwood, ditto. 

„ Wm. Fowler, ditto. 
Messrs. Newark and Sons, ditto. 
Mr. G. Whitlock, ditto. 

„ Fredrick Brocock, ditto. 

„ J. L. Ackroyd, ditto. 

„ S. Barnwell, ditto. 
Messrs. Booth and Earl, ditto. 
Mr. J. Westgato, Bichmond. 

„ Jacob Hill, jun., ditto. 

„ Joseph Brown, ditto. 

„ Wm. Jackson, ditto. 

„ J. Jackson, Bipon. 

„ Thomson, ditto. 

„ P. Baynor, Wakefield. 

„ Samuel 6. Lee, ditto. 

„ J. Houldsworth, ditto. 
Messrs. J. Ellis and Co., ditto. 
Mr. James Scarlett, ditto. 

„ Hunter Jones, Ghis Works, 
Wolverhampton. 

„ W. Chapman, ditto. 

„ Bichard Dallow, ditto. 

„ John Best, ditto. 

„ H. B. Burnett, ditto. 

„ Edward Boberts, ditto. 
Messrs. Hill and Sons, ditto. 
Mr. Joseph Evans, ditto. 
Messrs. Napp and Co., Newport, 

South Wales. 
Mr. Pliilip Carrol, ditto. 

„ Charles J. Thomas, ditto. 

„ W. E. Buckland, ditto. 

„ Bobert Gethings, ditto. 

„ J. D. Lewis, ditto. 

„ J. Walker, C.P., ditto. 
Messrs. Ludlow and Bocock, ditto. 
Mr. Thos. Bobert Williams, ditto. 

„ Nelson Hewertson, ditto. 

„ Samuel Davies, ditto. 

„ J. Duff, Douglas, Isle of Man. 

„ B.Duff, ditto, ditto. 
Mr. Bu Booney, ditto, ditto. 

„ Hugh Stewart, ditto. 

„ — Lamb, ditto, ditto. 
Messrs. Kelly, Castletown, ditto. 

MANUFAGTUBEES. 

Messrs. Whitehead Brothers, Baw- 
tenntaUMUb 
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Mr. J. Bamfibottom, Bawtenatall. 
Messrs. HargreaTe and ^ateson, do. 
Mr. J. W. Shuttleworth, ditto. 
J. Bobinson Kay, LoDgholm 

Mills. 
R. Ashworth, Vale MilL 
J. Batterworth, Eden wood, do. 
F. Metcalf Stnbbins, ditto. 
Isaac Hoyle, Baoup, ditto. 
Mr. Thomas Atkin, ditto. 
Messrs. Sutcliff Brothers, ditto. 
Mr. John Barcrofb, Waterfoot ditto. 
„ James Hampson, Bochdale. 
„ Henry Taylor, ditto. 
„ James Hargreayes, ditto. 
„ Dayid Ashworth, Bamsbottom. 
Messrs. J. Tweedale and Sons, ditto. 
Mr. E. Kays, Spring Mill, ditto. 

„ J. Filling, ditto. 
Messrs. Gheetham, ditto. 
Mr. W. Fielding, ditto. 
„ J. M. Wild, ditto. 
„ Q-. Brierly, ditto. 
„ Bichard Crossly, ditto. 
Messrs. Parritt Brothers & Austen. 
J. and F. Warbnrton, ditto. 
Ashton and Co., Hyde. 
B. Crompton, Paper Mill. 
Mr. J. Lord, Bobinson Mill. 

„ W. Hellewell, Todmorden. 
Messrs. Whitaker and Ghiuk, ditto. 
Mr. Thomas Hodgson, ditto. 
Messrs. Horsfall and Bobinson, 
Hebden 
Jas. Gkiukrodger and Sons. 
Turner. 
Clay and Son. 
Hadwin, Kilroyd Mills. 
J. Witham and Co. 
W. Jackson and Sons. 
Knowles and Sons, Bolton. 
Barlow, G-oody, and Sons. 
James Ashwood, ditto. 
— Woel, ditto. 
J. Asherwood. 
Messrs. Gannon and Haslam, ditto. 
Mr. B. M. Crook, ditto. 

„ J. K. Cross, ditto. 
Messrs. Taylor Brothers, Wigan. 
Mr. J. Q-idlow, ditto. 

„ Thos. Aokersley, ditto. 
Messrs. B. Glark and Sons, Worsley. 
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Mr. Thos. Longshaw, Pendlebary. 
„ W. Brennan, near Burnley. 
,. J. Hamihond, ditto. 
Messrs. Brown and Woodward, do. 
Mr. Samuel Hatton, Leek. 
Mr. James Bocook, ditto. 
„ Bichard Clowes, ditto. 
„ James Johnson, ditto. 
„ Edward Nixon, ditto. 
Messrs. Beid and Co., Derby. 
„ Sutton and Co., ditto. 
Bridgewater Trust, ditto. 
Mr. S. Smith, ditto. 
„ Bobert Kiverton, ditto. 
„ Taylor, ditto. 
„ Newton, ditto. 
„ Fumal, China, Burslem. 
Messrs. Hardy and Coxon, ditto. 
Mr. George Bowes, ditto. . 
Messrs. Qibson and Briggs, ditto. 

„ Heith and Sons, ditto. 
Mr. Edward Cballoner, ditto. 

„ Edward Wolley, ditto. 
Messrs. Alcock, ditto. 

Clementson and Sons, ditto. 
E. Morley and Co., ditto. 
J. Mills & Brother, Ashton. 
Mr. Albert Hall, ditto. 
Messrs. Adshead Brcfthers, Staly- 
bridge. 
Buckley and Newton, ditto. 
George Lawton and Sons, 
near Mosley. 
Mr. Thos. Wrigley, Huddersfield. 

„ B. D. Winterbottom, ditto. 
Messrs. J. Sykes Brothers, ditto. 

Brown, Langworth and Co. 
J. W. and H. Shaw and Co. 
Taylor and Sons, ditto. 
Harvey and Brooks, ditto. 
Bamett and Maltby, lace, 

Nottingham. 
Frank, LibeHr, and Co., do. 
Butt and Bisnop, ditto< 
Messrs. Musham, Harrey, and Co. 
Mr. Watson, ditto. 
„ Moore, ditto. 

„ Mr- S. Fawcett, carpet, Kidder- 
minster. 
Messrs. Hepperley, cloth, Stroud. 
Mr. J. Brook, HaUfaz. 
Messrs. Ackroyd, ditto. 
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Mr. J), Ashworth, Hali&x. 
„ J. Witham, ditto. 
„ W. Ackroyd, ditto. 
„ S. Bajlej, silk, Macclesfield. 
„ W. Bamett, ditto. 
„ Daniel Brinsley, ditto. 

BBEWEB8. 

Mr. J. Stanoliff, Sutton Brewery, 
Macclesfield. 

„ W. Whitehouse, Tipton. 

„ G-illman, Stroud. 
Messrs. Bobbs and Hoare, Swansea. 
Mr. Carter, Knottingley. 
Messrs. W. Greayes & Co., Sheffield. 
Mr. J. Moorhouse, ditto. 

„ Turner, Nottingham. 

LAND SUBYE70RS ft ENGINEEB8. 

Mr. H. Balckow, Middlesbro'. 
„ T. Caseburn, East Docks, Har- 
tlepool. 
„ Or. Craig, Hull. 
„ J. Dixon, Darlington. 
„ B. Lowes, ditto. 
„ B. Gutherie, Spittles, Berwick. 
Messrs. Kicholion and Sons, Sunder- 
land. 
„ Ghlaholm, Sunderland. 
„ Fossick and Hardwick, 
Stockton. 
Mr.W. W. Baldwin, Leeds. 
„ B. Wise, Malton. 
„ T. Matthias, C.E., Halifax. 
Messrs. Bayne and Co., Newcastle. 
Mr. George Hutchinson, ditto. 
„ W. Waister, Hartlepool. 
„ W. Dixon, ditto. 
„ J. J. Cammeron, Blackburn. 
„ E. C. Jones, Bilston. 
Messrs. Bagnell and Co., Dudley. 
Mr. J. Wildy, Bloomfield. 
„ J. M. Eorster, Old Park. 
„ W. Dean, Oldbury Furnaces. 
„ Womersley, brass foundry, 

Derby. 
„ J. Baker, Qrahamstown Iron 

Works, Scotland. 
„ J. Bobinson, Gorbals Foundry, 
Glasgow. 



„ Alex. Stewart, Iron Works, 

Kirkalfi^. 
„ B. Angus, engine works. Stoke- 

upon-l^ent. 
„ W. Matchie, Dumfiries. 
„ A. D. Fryer, ditto. 
„ G. Minto, Edinburgh. 
„ W. Smellie, ditto. 
„ J. Cardwell, Dewsbury. 
„ J.Marshall, LondonLron Works, 
near Birmingham. 
Messrs. Williams and Co., ditto. 
Mr. J. Hancock, ditto, Longton. 
Messrs. Thompson & Stather, HulL 
Mr. A. Hutchinson, Grangemouth 
Iron Works. 
„ T. M'Cullooh, Vulcan Foundry, 

Kilmarnock. 
„ J. Drysdale, Dumfemline. 
Messrs. T. Hutchins and Ca, con- 
tractors, Ghreat Grimsby 
Docks. 
Mr. W. Hadfield, Glossop. 
Messrs. Cawley and Firth, Maccles- 
field. 
Mr. W. Leech, L.S., Leek. 
„ S.Tumer, Duke's Office, Bnxton. 
„ B. B. Duke, ditto, ditto. 
„ Thomas Cabbry, York. 
„ James Heaton, Bawtenstall. 
„ B. D. Howarth, Bochdi^. 
„ B. C. Hayhurst, Haslingden^ 
„ Bichard ThelfaU, Bolton. 
„ Aulker Lelum, Wigan. 
„ James Bimpson, Inoa Foundry. 
„ J. Laird, shipbuilder, Birken- 
head. 
„ Benjamin Harlow, Leek. 
„ Cartwright, ditto. 
„ Thomas Edwards, Crewe. 
„ B. Thwaites, Bradford. 
„ W. Jameson, Ashton. 
W. Arnold, Huddersfield. 
C. C. Dennett, Nottingham. 
„ Charles Pinkney, ditto. 
„ Frederick Jackson, ditto. 
„ Grainger, Newca8tle-on-T>^e. 
„ Mr. A. Milligan, Shelton. 

„ J. Warburton, Warrington. 

„ Charles Measome, ditto. 

„ Charles Heathcote, ditto. 

„ Peter Langshaw, ditto. 
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Mr. Adam Ayton, flint. N.W. 

„ Thomas Cass, Boyton. 

„ Thomas Bidgway, Oldham. 
Messrs. Walter and Co., Wolyer- 

hampton. 
Mr. Dayid Noith, iron works, ditto. 

„ Geoi^ Fletcher, ditto 

„ B. S. Poole, ditto. 

„ Bridfiman, ditto. 
Messrs. J. H. and A. Hickman, do. 
Mr. D. Pearson, Dudley Port. 

„ W. Wilkinson, Queen's Cross. 
British Iron Company, Brierly Hill. 
Messrs. Holoroft and Pearson, ditto. 
„ Hardy and Co., Worcester. 
Mr. J. Butt, Q-louoestOT. 

„ J. Buoknall, Stroud. 

„ J. A. Mann, Newport, S.W. 

„ M. Thompson, Merthyr. 

„ W. Edwards, ditto. 

„ A. M. Hughes, Dowlais. 

„ S.W. Keely, ditto. 

„ John Aubuiy, Newbridge. 

„ Henry Clement, Cardiff. 

„ Q-. Bothery, Bute Docks, ditto. 

„ S. Heath, C.E., ditto 

„ J. W. Morgan, Qtw Works, do. 

„ ' B. Fother^ll, Aberdare. 

„ Moi^an Morean, ditto. 

„ B. 0. Partri(^e, ditto. 

„ Gteo, Dlingworth, Tredegar. 

„ D. Henry, ditto. 

„ W. Pritchfbrd, Bhymney. 

PB0FE8S0RS AND TEACHERS. 

Mr. S. Marshall, S.F., Academy, 
Kendal, 12 copies. 

„ S. Marshall, G.S., Darlington. 

„ G. EUiott, a.S., ditto. 

„ Pybum, Academy, Newcastle. 
Messrs. Bell and Malcolm, ditto. 
Mr. Bobinson, Westgate, ditto. 

„ John LinW, College, Sheffield. 

„ S. Eden, M.A., Academy, ditto. 

„ Bichard Bowring, ditto. 

„ F. Bedford, H.M.T.C.D., Me- 
chanics' Institute, Leeds. 

„ J.Westwood, Sec., Mechanics' 
Institute, Selby. 

„ J. E. Edwards, Sec., Mechanics' 
Institute, Chester. 






Mr. J. Smith, Sec., Mechanics* In- 
stitute, Bradford. 

„ B. Campbell, M.T., St. fiees 
College, 20 copies. 

„ J. Newton, Secretary, Church 
Education Society, Mmchester. 

„ Bussell, Academy, Glasgow. 

„ Underwood, Academy, Dalkeith. 
Messrs. Cox and Bussell, Edinfaro'. 
Mr. J. Douglas, Loughmabin. 

„ A. Feiguson, Lockerby. 

„ B. Doeg Harraby, Carlisle. 

„ W. Martin, Dumfries. 

„ (3t. Barton, Berwick. 

„ J. Martindale, Sunderland. 

„ J. Cruikshank, M.A., Professor, 
Marschial College, Aberdeen. 
Bobert Ghray, M.A.M.S., ditto. 

„ Alexander Beverly, Q-.S., ditto. 

„ C. Marshall, Academy, Malton. 

„ B. Bichardson, ditto, ditto. 

„ M. C. Frankland, M.A., ditto. 

„ W. Merry, M.A., Ajcademy, 
Scarborough. 

„ J. Knaggs, M. A., Academy, 
Scarborough. 

„ B. Breckon, M.A., Whitby. 
Miss E. Conway, L.B.S., Kendal. 

„ Thackray, L.6.S., Knaresboro'. 

„ Miller, L.B.S., Darlington. 
Mr. W. Tomlinson, Professor, Col- 
lege, York. 

„ T. Haughton, ditto. 

„ B. Mosley, ditto. 

„ J. Monkman, ditto. 

„ Chas. Crathoon, ditto. 

„ F. E. Wilkinson, ditto. 

„ W. Mawson, Gt, M., Witton-le- 
Wear,- Bishop Auckland. 

„ G-. Dote, Trainmg School, ditto. 

„ Hattersley, Birkenhead. 

„ J. Walker, Quartre Bras, Hex- 
ham. 

„ Turner, AbbotshaU Academy, 
Kirkcaldy. 

„ J. Annam, Boyal Institution, 
Pathhead. 

„ J. Mathew, C. A. Academy, 
Dumfemline. 

„ J. Mathew, M. A., Dundee. 

„ J. Smith, M. A., Seminary, Perth. 

„ Bobert Peddy, ditto. 
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Mr. Qwrge Adam, Perth. 
„ Thomas Miller, ditto. 

„ P. Proudfoot, ditto. 

„ T. Merton, CSentral Academy, 

Aberdeen. 
„ W. Battery, 0. S. S., ditto. 
„ C. Comber, S. F. Manchester. 
„ Gregory, Academy, Broughton. 
„ Wethend, Ardwick. 
„ J. Aspinall, Manchester. 
„ J. Watson, Hulme. 
„ W. Sharratt, Model S., Salford. 
Miss Wilson, Ladies' School, ditto. 
Mr. F. Smith, ditto. 

„ T. Howarth, Bolton. 
„ L. Wrigley, ditto. 
„ J. D. Briscoe, ditto. 
„ J. Holt, ditto. 

„ J. B. Taffe, Liverpool. 
„ J. Bowes, Nationid School, ditto 
„ J. P. MmT>hy, ditto. 
„ J. Piatt, British School, ditto* 
„ S. Meldrum, W. S., ditto. 
„ Norris, Corporation S., ditto. 
„ J. Armstrong, ditto. 
Miss Bathe, Marine School, ditto. 
Mr. A. S. Dayis, ditto, 
y, J. Beid, Academy, Glasgow. 

E. Morris, ditto. 
„ A. Montgomerie, M. A., Ayr. 
„ D. Smeaton, Madras Institution, 
St. Andrew's College,Fifeshire. 
„ D. Laird, Professor, ditto. 
„ J. M*Donnell, Academy, Forfar. 

D. Stain, D. S. Brechan. 
„ A. Hanghton, Donwards Semi- 
nary, Montrose. 

D. Low, ditto. 
„ J. Mitchell, ditto. 
„ W. Brown, Cor. S. Berwick. 
„ J. Just, Gh*ammar School, Bury. 

J. Bothwell, ditto. 

R. Norris, diitto. 
„ W. Bigg, Grammar S. Wigan. 
„ T. Baines, ditto. 
„ J. Edwards, B. S. Chester. 

W. Beswick, D. S. ditto. 
„ J. T. Bakewell, College, ditto. 
„ Bigg, Professor, ditto. 
Mr. M. Sibson, Academy, Wrexham. 
„ W. Sayille, C.L.S., Birmingham. 
„ W. TuUy, N. S. Academy, ditto. 



„ J. SMikey,yeW'8t.) Birmingham. 

„ I. Walton, King Edward's, do. 

„ T. Walton, ditto. 

„ J. C. Walton, B. S., ditto. 

„ G. Kirkland, B. Coat School, do. 

„ John Smith,B. Byder's S., ditto. 

„ Mr. Beilby, Aoaoemy, Stone. 

„ Mr. Durose, ditto. 
Miss Gt>odwin, L. B. S., ditto. 

„ J. Stainton, F. S., ditto. 

„ W. Anige, Academy, Stafford. 

„ S. C. Melton, Uttoxetor. 

„ J. B. Benyley, N. S., ditto. 
Mrs. Allbutt, Li. Boarding School, 
Mount, new Stoke-upon-Trent. 

„ J. Tilly, B. S. near Tewkesbury. 
Miss Jordan, Montpelier-plaoe, 

Cheltenham. 
Dr. Humphrey, B. A., ditto. 
Mr. T. Wood, London Boad, ditto. 

„ Bobert Saunders, K. S., Bristol. 

„ B. S. Gough, B. S., ditto. 

„ J. Burt, Diocesan, ditto. 

„ B. Lamplough, Hull. 

„ W. Veeyers, Academy, ditto. 

„ F. Landor, Trinity School, do. 

„ T. Band, ditto. 

„ W. Pait, Caldecotts S., Bugby. 

„ Hammond, Diocesan S., Derby. 

„ Pratt, ditto. 

„ £. Clouch, Academy, ditto. 

„ Beaton, Academy, ditto. 

„ B. Cockren, Lenton, Nottingham 

„ F. T. Biddulph, Willoughby 
House Academy, ditto. 

„ Thurlow, T. S., mtto. 

„ Smith, Peoples* College, ditto. 

„ W. Donwell, Academy, Burton- 
upon-Trent, ditto. 

„ J. Samble, B. S., ditto. 

„ H. B. Taylor, T. N. S., ditto. 

„ J. H. Brown, Professor, College, 
Gloucester. 
Miss Manning, B. S., ditto. 

„ Skinner, B. S., ditto. 
Mr. J. Gillett, P. S., ditto. 

„ Griffin, B. S., ditto. 

„ C. Orowden, B. C. S., Bath. 

„ G. Crowden, W. S., ditto. 

„ W. Timme, C. S., ditto. 
Alex. Bogers. M. A., The Priory, 
Louth, Lmoolnihire. 
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Mr. H. W. B. MeOann, Aosdemy, 

Gamf<nd. 
Sergeant Major Twaites, 28th Beg. 

2 copies. 
S. M. S. Leedale, 63rd Beg. 
Sergeant Major Carter, 83rd Beg. 
J. Owen, Colour Sergeant, 33rd Beg. 
J. Thomson, C. Sergeant. 33rd. Beg. 
C. Byrne, C. Sergeant, 33rd. Beg. 
J. Spratt, Sergeant, 33rd Beg. 
S. M. G. Bobmson,93rdHighlndr8. 
F. Taylor, C. Sergeant, 93rd ditto. 
S. J. Anderson, ^rd ditto. 
T. C. Brown, S. M. S. Ist B<>yal8. 
J. Haig, Colour Sergeant, ditto. 
T. M. S. Stewart, 62nd Beg. 
Frederick S. BoluB,4thDrag. Guards. 
Sergeant F. Dolan, 4th Be^g., twelve 

copies. 
John Hopkay, Sergeant, 4th Beg. 
Sergeant Wa^rs, 4th Beg. 
Mr. Theobald, Woodfiold House 

Academy, Gloucester. 
The Misses Deighton & Whitman. 

STATION MASTERS, GOODS 
MANAGEBS, & BAILWAT GLEBES. 

Mr. Bailey, Qx)od9 Office, York. 

E. B. Scott, V.S., Manchester. 
Charles Cockerham, ditto. 
J. C. Broughton, Bury. 

F. Blackmore, Salford. 
£. Marshall, HaUfax. 
H. T. Liddell, Leeds. 
Thomas Pepper, ditto. 
Chaplin & Home, ditto. 
P. Faban, ditto. 
T. Loftus, ditto. 
Powell & Snowdon, Leith. 
T. Wilson, Portobello. 
J. Bums, Superint., Preston. 
T. Dixon, Hexham. 
P. Dow, Linlithgow. 
J. Blair, Derby. 
W. Hogg, Cupar. 
Bobert Small, Dundee. 
T. Tuffe, ditto. % 
W. Kelp, ditto. 
T. Fyle, ditto. 

G. Grey, Stonehaven. 
J. Wilkie, Aberdeen. 



Mr. J. Piatt, Macclesfield. 
W. Stoker, Stoke-on-Trent. 
J. Steel, ditto. 
„ W. Jones, Birmingham. 
„ D. Parsons, Wolverhampton. 
Messrs. Bailey, Crawley, & Co., do. 
Mr. J. Gumett, Windermere. 

„ W. Bentley, Malton. 
Captain Bell, Tweedmouth. 
Mr. Simon Kepley, St. Boswell's. 
„ B. C. Brown, ditto. 
George Laith, ditto. 
James Dagliesh, Galashiels. 
William Steele, Dunse. 
David Hay, Dunbar. 
William Eiiipe, Perth. 
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David Newoott, ditto. 
„ Adam Elliott, ditto. 
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J. Laughland, Arbroath. 
„ W. Gtervie, ditto. 

Patrick Cables, ditto. 

Thomas Williamson, Wigan. 

Owen Corrigan, Birkenhead. . 

John Bobins, Bugby. 

J. Pettifor, Nottingham. 

W. Myatt, ditto. 

J. Grimshaw, ditto. 
Messrs. Sutton & Sharlow, ditto. 
Mr. Thomas M'Creath, ditto. 

J. Cartwright, Stsibrd. 

Joseph Lee, ditto. 

E. G. Turner, Gloucester. 

Alfred HaU, T. Office, ditto. 

Arthur Lovett, ditto. 

John Greenaway, ditto. 
„ J. H. Orton, ditto. 

W. Edkin, Cheltenham. 

T. Thompson, ditto. 

S. Uttall, New Holland. 
„ . William Lewis, ditto. 
„ H. Creighton, Great Grimsby. 
„ P. Pipe, Louth. 
„ John Beeves, Burton. 
„ Edward Brown, Uttoxeter. 
„ Frederick Stubbs, ditto. 
„ Frederick Walker, Dukinfield. 



»» 



J5 



?> 



)l 



)) 



JJ 



93 



)) 



5J 



>? 



J> 



J> 



J» 



51 



J> 






J. Davies, Tewkesbury. 

P. Bedding, Bristol. 

B. N. Stole, Hull. 
„ John Tomlmson, diiio. 
„ Bichard Doyell, Gtiinsbro'. 
„ Frederick Subber, ditto. 
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Mr. J. Weighman, ditto. 

R. Steel, Anditop,Stoke-on-Treiit 

James Dale, Darwen. 

J. Baycrofb, Clitheroe. 

W. Hapgreaves, Settle. 

T. A. Norphet, ditto. 

Q-. Thornton, Contractor, Gnr- 
grave, 2 copies. 

P. D. Broadbent, East Lanca- 
shire Railway, Blackburn. 

G-. Ghinn, secretary, ditto. 

J. Pickford, Hadfield. 

Thomas Barton, Ex. Liverpool. 

J. M*Cormick, L.S., ditto. 

Bobert Gee, Bawtenstall. 

J. E. Ghrocett, Homcastle. 

M. Taylor, ditto. 

W. Smith, G.O., Darlington. 

Maybury, G.O., Worcester. 

Anderton & Co., B.W.T., Mac- 
clesfield. 
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Messrs. Soott & Sharlow, Nottingm. 
Mr. J. A. Lauder, Oldbury. 

M*Iver, Coventiy. 

J. Chamber, Kidderminster. 

Dent, Stroud. 

Pond, Chepstow. 

W. Laing, Esq., G.M., New- 
port, S.W. 

Bobert Campbell, ditto. 

E. Evans, F.V.B., Pontypridd. 

G. Fisher, F.C.B., Cardifl'. 

Thomas Williams, Llanelly. 

B. Gkidner, Kewelly. 

E. Hemcome, Carmarthen. 

David Morgan, T.V.B. Aberdare 

J. Bobertson, ditto. 

James Croxall, Bradford. 

W. J. Pullan, ditto. 

W. Field^^d, ditto. 

W. WiUis, Sheffield. 

James James, ditto. 
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